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ELECTRIC LIGHTING IN ISLINGTON. 


AT a recent meeting of the Islington Vestry, the proposals 
of the Electric Lighting Committee with respect to the esta- 
blishment of an electrical supply for the parish were further 
discussed ; a motion being proposed by Mr. F. J. Higgin- 
bottom to the effect that, as sufficient evidence had not been 
taken to justify the undertaking, the Electric Lighting Com- 
mittee should be increased to thirty in number, and should 
examine and compare installations under all the principal 
systems, and ascertain the amount of patronage which electric 
lighting would receive in the parish at a price of 6d. per unit. 
The motion, which was eventually rejected, was supported on 
the grounds that the committee had not strictly carried out 


.the original instructions, but had limited their enquiry to an 


inspection of the St. Pancras installation, and to an inter- 
view with Prof. Robinson, and that their report was merely 
a paraphrase of his report. 

In the course of his argument, the proposer quoted figures 
from an article in our issue of August 5th, in which we 
criticised Prof. Robinson’s report as being too sanguine in 
respect to the conclusions arrived at as to the price at which 
the Vestry would be able to supply current, and as to the 
relative cost of lighting by gas and electricity ; and as Prof. 
Robinson has stated that we were in error in regard to these 
two points, we propose to make a few further remarks on 
this matter, taking note of the arguments adduced by its 
author in support of the report. 


With regard to the working expenses, we are informed 
that we were wrong in assuming that the 1°8d. per unit 
given in the report as the cost of coal, labour, &c., included 
the whole of the coal; as actually there was included in the 
£10,000 per annum, allowed for fixed charges, a sum of 
£840, which covered a portion of the salaries and the coal 
required for getting up steam, and various losses which bear 
no relation to the output. It is unfortunate that the printed 
report, with which we were dealing, did not say anything 
about this allowance, as all chance of misunderstanding 
would then have been avoided; but even with the figures 
now furnished, we consider that the estimate is too sanguine, 
as on the basis of an output of 720,000 units, the working 
cost, including the £840, only amounts to 2°08d. per unit, 
which is decidedly below the average for other London 
stations working on a similar system. 


Prof. Robinson also objects to the figure, 5°13d., given by 
us as the total cost per unit, and explains the discrepancy 
between it and the 4°8d. given in the report, by saying that 
the latter was based on the longer hours of burning, which 
may be safely anticipated, when the electrical energy can be 
sold at the low rate for long hours which he dealt with in 
the report. The cost we gave was based on 720,000 units 
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output, or 40 units per 16 C.P. lamp, because the report 
stated that experience had proved that in business districts 
similar to Islington, the consumption of current reached 
that amount, and because in the report the annual revenue 
per lamp installed was calculated on this basis for various 
prices per unit, and the earnings of the station were given 
also on the same basis, on the supposition that the charge 
would be 6d. per unit. If, however, the higher figure of 
800,000 units output, or rather over 44 units per lamp, is 
taken, then the total cost of production will be reduced to 
4°8d. per unit ; but, at the same time, the revenue per unit 
will be diminished, since it must be remembered that the 
larger output named can only be anticipated, according to 
Prof. Robinson, if a low rate for long hours is charged ; and 
it is, therefore, no longer fair to count on receiving 5d. per 
unit for all the electricity sold, or to compare the lower cost 
of production with a revenue which is estimated without 
any allowance being made for the proposed reduction in the 
charge to “ long hour ” consumers. 

With regard to the relative costs of gas and electricity, 
Prof. Robinson maintains that the comparison made in his 
report is perfectly correct, being based upon the efficiency 
of the gas burners and the incandescent lamps when both 
are new, which, he says, is the proper basis to take. In 
this view we cannot agree with him, and we believe that 
we shall certainly find the large body of consumers on our 
side ; as, to the man who has got to pay the lighting bills for 
several years to come, the relative efficiency of the two 
systems during the first two or three days’ working is a 
matter of very small importance. Our objection to Prof. 
Robinson’s conclusions were not, however, based on this 
alone ; as we were able to show that they were not justified 
even by his own figures, which, quoted from the report, are 
as follows :— 

Cost-of gas (at 3s. 1d. per 1,000 cubic feet), taking a 
12 C.P. flat flame burner consuming 4°6 cubic feet per hour 
= 0°17d. per hour, equivalent to 0°23d. for 16 C.P. for an 
hour. 

Cost of electricity (at 5d. per unit), taking a 16 C.P. 
lamp consuming ‘056 units per hour = 0°28d. for 16 C.P. 
for an hour. 

Cost of renewals, taking the lamp at 3s. 9d. with a life of 
1,000 hours — 0°045d. per hour. 

Cost of 16 C.P. by electricity including renewals = 
0°325d. per hour. 

The conclusion arrived at in the report, and quoted 
textually therefrom, is as follows :—“ It will be seen, there- 
fore, that the cost of the electric light is about the same 
as gas where the current is charged at about 5d. per 
supply unit.” Now, it is certain that this equality will not 
be seen by any one who takes the trouble to go through the 
figures, a little simple arithmetic showing that to compare 
with gas at the price named, the unit must be sold at about 
4d. or 3$d., according to whether the cost of renewals is left 
out or included ; but unfortunately the paragraph giving the 
conclusion arrived at, will be read or quoted times without 
number without any heed being given to the figures from 
which it is supposed to be derived ; and consumers may be 
led to expect an equality of cost which a comparison of the 
quarterly bills for gas and electric lighting will not show, 
with the natural result that they will be disappointed and 
disgusted, 


WANTED—A METER FOR THE MILLION. 





Or the many electricity meters invented and proposed, there 
has not yet appeared one which can compare with a gas 
meter in simplicity, reliability, cheapness, and perfect fitness 
for the purpose to which a meter is applied in selling and 
buying. A gas meter is not built by mathematical instru- 
ment makers, nor by engineers ; the measuring part is not 
much more of an engineering or mathematical job than a 
pair of kitchen bellows. The index, wheels, and dials are 
made at a cost of two shillings, ready to go in the meter, and 
the whole is soldered up air and water-tight in a common 
tin-pot case, finished off with a coat of paint ; half-a-dozen 
of them can be sent out on a wheelbarrow, with a tinsmith 
and a boy, and all of them be fixed up and working correctly 
in a few hours. 

How different from a gas meter the electricity meter is, 
is too well known to require comparison. 

Some great inventions are made by men in subjects quite 
foreign to their ordinary pursuits, and one wonders how this 
happens, and thinks it a curious thing that the professors 
and experts did not think about these inventions long ago. 
The invention of electricity meters has been pursued by all 
sorts and conditions of men, and it certainly cannot be said 
of the professors and experts that they did not think about 
the matter ; in fact, the meter has occupied the attention of 
men who are considered to be the very cream of electrical 
engineering professors and experts. Lord Kelvin, Dr. Hop- 
kinson, Siemens, Elihu Thomson, Ferranti, Prof. Forbes, 
Edison, Ayrton and Perry, and a host of other men of 
ability and profound knowledge have been engaged, yet the 
outcome is not satisfactory, the labours of a mountain have 
brought forth a mouse. 

And yet there are many, theoretical processes for measur- 
ing electricity, all simple, and very precise—on paper— 
nearly every one of them have been worked into some of 
the inventions for meters during the past twenty years. Let 
us mention a few :— 

The Electro-chemical Method: by J. T. Sprague, T. A. 
Edison, and many others. 

The Motor Meter: by nearly everybody who ever thought 
of a meter at all; meters of this class are now in the market, 
viz., Thomson-Houston Company’s meter (Elihu Thomson’s 
meter, which was awarded the purse in Paris, is a motor 
meter), Schallenberger’s meter, Teague’s meter, Chamberlain 
and Hookham’s meter, Dr. Hopkinson’s meter, Siemens’s 
meter ; these are all motor meters; Edison also patented a 
motor meter. 

Clock meters: Ayrton and Perry’s, Dr. Aron’s, Rankin 
Kennedy’s, Lord Kelvin’s and Siemens’s. 

Prof. Forbes’s meter cannot be classed among these; it 
might be called a convection meter. 

Friends overlooked will please excuse us; it would take 
the pages of this number of the Review to enumerate all 
the inventors and their inventions in electricity meters. 

Looking into the three great classes of meters, we at once 
see that no one of them entirely “fills the bill,” as our 
cousins across the pond say. Not one of them could be 
called the meter for the million, certainly not one could com- 
pare with the faithful gas meter. 

When one considers the importance of a meter, the 
talent, time, wealth and perseverance which has been spent 
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in its pursuit is simply amazing, and still we find much 
—very much—room for improvement. 

The electro-chemical meter, Edison’s for instance, is in use ; 
but it is open to the objections that it does not measure the 
whole current, the consumer cannot read the meter and must 
take the supplier’s statement on trust, and it requires attend- 
ance at intervals; these drawbacks apply to all chemical 
meters. 

The motor meters all labour under the defect that their 
range is small if sensitive enough to register at all at light 
loads ; they start with the proposition that at no load the 
motor does not move, with one lamp it moves with a given 
speed, with two lamps it moves twice as quickly, with three, 
thrice as quickly, and so on, up to the full range of the meter ; 
it is obvious that with a few lamps the driving forces are 
very feeble, and friction must greatly affect the speed at small 
loads. The fact is, motor meters which have come into use 
really average up the electrical measurements ; at small loads 
they go too slow ; at higher loads too quick ; so that the 
general average of their readings comes out about right ; but 
their worst feature is want of reliability. The feeble forces 
working against friction are controlled by that friction ; if 
friction changes, speed changes; in fact, they may stop 
altogether unless very carefully looked after and tenderly 
dealt with. They have to be constructed by highly-skilled 
workmen, great accuracy being absolutely necessary, and 
extreme delicacy the first requisite. 

Clock meters are, perhaps, the most reliable ; but they 
require the same first-class mechanical arrangements and 
complications, hence they are expensive and extremely delicate. 
They require winding up either by hand or by a motor, but 
the motor adds, again, to the complications and expenses ; 
seemingly, the clock meter is not a meter for the million. 

It is quite an easy matter to make meters to be used at 
central stations for large outputs, and where every care is 
taken to keep them in order ; besides, in such a place their 
cost is of no consequence. It is a meter which can be fixed 
in a closet or a cellar, or in any out-of-the-way place like a gas 
meter, and then can be relied on to work away with even- 
handed justice to supplier and consumer, that is wanted ; 
and, most important of all, it must be cheap in first cost, 
power consumed, and attendance. 

Some meters, such as clock meters, consume very little 
power in themselves while measuring ; but if we count the cost 
of winding them up, it amounts to something considerable. 

A search in the Patent Office reveals a great number of 
inventions relating to electricity meters. Some of them are 
absurd enough, others are ingenious and well thought out, 
but are impracticable, too complicated, and delicate in action. 
Some few, no doubt, have been prevented from making their 
appearance through no want of merit, but through want of 
cash to bring them out. At the present day, the activity in 
the pursuit of the meter for the million is strikingly exhibited 
by the continual applications for new patents for electricity 
meters, 








Since the first excitement over the won- 
derful properties of the microphone which 
followed on Prof. Hughes making his 
great discovery known, much has been done to apply it to 
practical purposes, but of late years little has been heard of 
the instrament beyond its application to the telephone. 


The Microphone 
as an Aid to 
Medical Diagnosis. 


Among other ways in which the instrument may be utilised, 
not the least interesting is that in which the various sounds 
which accompany certain physiological actions within the 
human body may be magnified and brought more clearly to 
the ear of the physician. We are somewhat surprised that 
the microphone, in conjunction with the stethescope, has not 
yet come into more general use, but the objection we have 
heard from experimenters on this subject is that the impor- 
tant sounds of the heart’s action are already heard quite 
distinctly through the ordinary stethescope, and that any 
magnifying of them would only lead to confusion. This is 
no doubt, to a large extent, true, for the writer well remem- 
bers the appalling conglomeration of sounds which fell upon 
his ear through a microphone applied to the human body 
when experimenting some years ago as to the practicability 
of this very idea. Still it seems rational to suppose that 
instruments might be constructed which should enable these 
many sounds to be differentiated, and others too feeble to be 
heard through the ordinary stethescope to be detected. If 
this be done, surely a wide field of more delicate and more 
accurate diagnosis of diseases of certain vital organs will be 
opened, and opportunity be offered thereby for the correction 
of irregularities in the earlier stages of disease of these 
organs, which might possibly not be otherwise discovered till 
too late for effective treatment. Dr. J. Mount Bleyer, of 
New York, has taken up the subject, and has announced that 
the results of his investigations and experiments will be 
made public at the International Congress at Rome, next 
year. He claims to have perfected a microphonic stethes- 


‘ cope, which enables him to detect sounds in the heart, lungs, 


blood vessels, chest walls, and throat, too feeble to be other- 
wise apparent. One important use of this instrument at 
once came to the front in the course of his investigations, for 
the doctor was with it able to detect heart sounds in a case 
where, to all ordinary tests, life was extinct. None of us 
like the idea of the remotest chance of being buried alive, 
while all of us heartily welcome any new development which 
makes disease more easy to discover in its early stages, for it 
is then more easy to cure. We look forward, therefore, with 
interest to Dr. J. Mount Bleyer’s promised communication, 
and hope that his new instrument will stand the test of prac- 
tical general use. 
The Petetatenet Tux double burr produced by perforating 
Dielectrics by Electri- a sheet of paper with an electrical dis- 
eal Discharges. charge is the subject of an article by Mr. 
Philip Atkinson, in the issue for August 31st last, of the 
Electrical Engineer, of New York. The burr is ascribed by 
him, and others, to the attraction existing between the paper 
and the electrodes on either side. In the olden days it was, 
and even at the present time is, very generally supposed to be 
the result and an evidence of the passage of positive elec- 
tricity one way through the paper and negative the other at 
the same time. To both these theories there are very grave 
objections. To that given by Mr. Atkinson one objection is, 
that an air dielectric at the normal pressure is not capable of 
maintaining a sufficiently strong electrostatic field to allow 
of an attraction powerful enough to tear the paper asunder. 
The next is, that so long as the induction is steady the 
attraction is entirely confined to the surfaces of the paper 
and could not account for the perforation of the inner 
portions of a fairly thick sheet or for the perforation of a 
sheet placed between other sheets; and if it has been 
assumed that the attraction takes place after the discharge 
has begun, that is, when the induction is not steady, the 
paper will simply act as part of the dielectric, and the only 
attraction it could experience would be the very slight one 
caused by a probable difference of specific inductive capacities 
between itself and the air. Again, it requires the most 
upheard of assumption that the attraction is confined toa 
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very limited region surrounding a central line between the 
electrodes. It is quite unnecessary to assume the perforation 
to be due to the passage of anything through the paper, or 
to any attractive forces. A disruptive discharge in all 
probability means an instantaneous decomposition of the 
dielectric in the line of discharge, and thus resembles and 
gives the effects of an explosion. During the actions 
immediately following the giving way of the air dielectric, 
the paper itself, owing to its very high resistance, acts as 
part of the dielectric, and so the explosion takes place in the 
interior of the paper as well as in the air, but being more 
confined in the former it»is much more powerful, causing the 
sides of the sheet to be burred outwards. When discharging 
through many sheets, with or without metallic layers inter- 
leaved, the perforations exhibit burrs or indentations in 
accordance with their positions from the centre of the 
explosion. The perforation of the metallic layers is due to 
the explosion in the paper, not to explosions within themselves. 





Various methods are adopted for calcu- 
a pose Ps lating the size of wire required to give a 
particular fall of potential for lighting and 
other purposes. In America the formula “circular mils. 
= 1X¢X 10" is largely used. In this, / is the whole 
length of the circuit in feet, ¢ is the current in amperes, and 
v isthe desired drop of potentialin volts. The circular mils 
being known, the nearest gauge of wire is selected from a list. 
It is clear that a simple equation like this connecting four 
quantities mutually inter-dependent can be solved on‘a slide 
rule if the gauge point be determined to suit the constant 
10°8. Mr. William Cox has recently devised a circular com- 
puter on this principle, and the Okonite Company, of New 
York, has purchased the patent. Judging from an illustra- 
tion in the Street Railway Review, to which we are indebted 
for the above information, the computer is mounted on a 
card which is intended to be hung up. This form is not nearly 
so handy as the circular pocket or the ordinary straight slide 
rule, and we think this must militate against its usefulness. 





THe New York electrical journals for 
Picctro-Medical the last two or three weeks have been 
operation. 
largely occupied with reports of the pro- 
ceedings of the American Electro-Therapeutical Association 
at its meeting held in New York on the 4th to the 6th inst. 
inclusive. Would that we could have the pleasure of re- 
porting the proceedings of a similar Association in England! 
Dr. W. J. Morton presided and was supported by many other 
medical men who have made a lasting reputation as electro- 
therapists, as well as by some well known electricians, including 
Prof. Houston, Mr. A. E. Kennelly and Mr. J. J. Carty. The 
presence and active co-operation of these latter gentlemen is 
a most important feature of the proceedings, and was cm- 
pbasised by remarks of the president, who, in his opening 
address, said : “ We welcome the electrical «expert. To-day, 
an exact science, electricity, knocks at the door of medicine, 
an inexact science, and demands a hearing. In the onward 
march of measures for the relief of crippled humanity, I see 
electro-therapeutics struggling to the vanguard.” For some 
years past we have on various occasions pointed out the 
advantages that would accrue to medical science in this 
country if some combination of medical men and electricians 
could be brought about to consider, discuss and investigate 
all that pertains to medical electricity. Others have not 
been idle in endeavouring to forward such a consummation. 
The late Mr. W. Lant Carpenter did much good work in this 
direction in the last few years of his life, and Mr. Newman 
Lawrence, both as his coadjutor, and since, has by his 
writings and in other ways, agitated frequently for a recogni- 
tion by the medical profession of the advantages of electro- 


medical co-operation in electro-medical matters. The medical 
profession and our medical contemporaries, however, seem to 
shirk the subject, and maintain an attitude of cold indiffer- 
ence to all the utterances of laymen and lay journals. We 
hope, however, that the action of the American Electro- 
Therapeutical Association in holding out the cordial right 
hand of fellowship to electricians will not be without its 
effect upon the medical profession, especially those interested 
in electro-therapeutics on this side of the Atlantic. “It is 
never too late to mend,” so it may yet be that the day is not 
far distant when some system of electro-medical co-operation 
may be established in England. 





A MONTH or two ago, in some articles on 
the “Current that Kills,” we called atten- 
tion to the fact that the American electrocution experts had 
neglected to give due prominence to the need for concentra- 
ting the current used upon one or other of the vital organs 
of the body. For instance, if the electrodes had been so placed 
that some organ—the heart for instance—had been subject to 
the greatest current density, the fatal effect could have been 
produced with a much less expenditure of electrical energy. 
Dr. Geo. E. Fell, in a paper read before the American 
Medical Association, upon “ Electrodes and their application 
in Electrocution,” has now taken this view of the subject, 
and states that “a still more desirable location, however, both 
theoretically and from a physiological standpoint, and also 
from the standpoint of results in experiments on the lower 
animals (in which it has been demonstrated that the nearer 
the electrode is placed to the heart, the more suddenly its 
action is made to cease) would be the application to the 
epigastric region.” This statement, however, is hardly 
explicit enough, for there is no explanation of what is meant 
by “application to the epigastric region.” The context 
seems to imply that only one electrode should be there placed, 
but a good deal will necessarily depend upon the position of 
the other. If it be attached to a lower extremity, the heart 
would by no means be in the region of greatest current den- 
sity, while if it be above, unless it be also at the back, the 
‘ffect would be little better. The exact position likely to 
prove most effective must be decided by medical experts, but 
we venture to think that if one be placed in front, somewhat 
above the base of the heart, and the other behind and towards 
the side in a line with the apex, the organ would receive the 
maximum effect of any current passed between them. 


Electrocution. 


Messrs. CREHORE and BEDELL have 
recently been publishing papers on cur- 
rent flow in circuits possessing resistance, capacity, and self- 
induction. We have recently received one of their papers 
presented to the American Institute of Electrical Engineers. 
It possesses’ the somewhat portentous title of “ Derivation 
and discussion of the general solution for the current flowing 
in a circuit containing resistance, self-induction, and capacity, 
with any impressed electromotive force.” The equation con- 
sidered is merely the ordinary one with first differential 
coefficient of the current entering, and the results are 
mostly well known. It is very useful, however, to have such 
a complete and concise resumé of the results obtained in the 
simple cases of alternate current considered in the paper, 
und it would have been still more useful if much of the 
mathematical “ padding” had been omitted. Another useful 
point is that the curves are plotted to correspond with certain 
definite values of the constants of the circuit. The authors 
suggest that the name “ impediment ” should be adopted for 
the apparent resistance of a circuit possessing capacity, as 
well as resistance and self-induction ; probably the necessity 
of having a name will not be much felt till the further 
introduction of condensers commercially. They also 
emphasise the important fact that unless the variations of 
current be simple harmonic, it is impossible to neutralise the 
self-induction, and also point out that a similar conclusion 
holds for the rate of doing work in the circuit. 


Alternating Currents. 
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ECONOMICS OF THE “AUTOMATIC” 
ENGINE. 





In American parlance an automatic engine is one which has 
a self-controlled expansion gear, and under the above title 
Prof. Thurston discusses the high-speed engine of the electric 
light variety, with a view to establishing data for users and 
designers, bearing upon the best ratio of expansion, theoreti- 
cally and commercially, to be adopted for different values of 
the available initial pressure. 

He narrows the use of the term automatic more than most 
Americans do, for by it Mr. Thurston would imply only such 
high-speed engines as have positive valve motions and shaft 
governors, and to be generally of such type of construction 
as have grown out of the demand for what we prefer to call 
the electric engine—an engine suitable for dynamo driving, 
and capable of preserving such uniformity of rotation as shall 
avoid fluctuation of light intensity of marked or appreciable 
extent. Mr. Thurston concedes the necessity in such engines 
of such modifications in design as lead to compression of the 
exhaust and counter-balancing to a greater extent and much 
more carefully than in the older and slower engines, with 
often increased clearances and moving parts heavier than 
mere strength would indicate, as originated by Porter. 

Mr. Thurston starts out with the assumption that the exact 
expenditure of heat and of steam and fuel under specified 
conditions can be computed for the thermo-dynamic ideal 
case, so that if we know the magnitude and conditions under 
which our engine operates, we can compute its wastes, and 
adding these to the total ideal expenditure, we may obtain 
the gross outlay of energy, and so solve the economic pro- 
blem. An illustration is worked out for the case of a simple 
condensing engine of 10 or 15 horse-power with a 6-inch 
cylinder, 8-inch stroke and 280 revolutions, having complete 
compression and no sensible leakage ; by complete compres- 
sion the boiler pressure is, we may suppose, intended. 

The case is worked out for pressures of from 75 to 155 lbs. 
above atmosphere and expansion ratios of 1°6 to 16. 

External waste or loss due to radiation is taken at half a 
thermal unit per square foot per degree of difference of tem- 

rature from external air—here taken as 100° F. The 
internal waste is aggregated as a fraction of the total steam, 
and equals w — a/d. “rn where a is acoefficient = 4, in 
this case, d = the cylinder diameter in inches, and r is the 
ratio of expansion, m being the number of revolutions per 
second. 

Frictional loss is set down as 15 per cent., the mechanical 
efficiency being taken as ‘85, though better results should be 
obtained than this. J, an old familiar friend, has lost its 
old value of 772,and Thurston uses the newer value, 778. 
We forget to whom we are indebted for this newer value, but 
think it must be to an American, surely, as our trans-Atlantic 
cousins are always ready to change anything emanating from 
King George’s country. 

The data assumed for the computations are then as 
follows :— 


p = 7 95 115 1385 155 
pe = 5 5 5 5 5 
r = 16 2 4 8 16 
1 
c=—= $§ 4 F & 
pressures being absolute. 


The work per cubic foot of steam is computed by Rankine’s 
formula as 


Ts Ty 


and Po = U D,/r. 

_ The results of each case are given both diagraphically and 
in tabular form, and show, assuming that the assumptions 
are correct, the steam consumption for each pressure for 
varying ratios. The curves of the diagrams have co-ordinates 
= weight of steam per horse-power per hour and ratios of 
expansion. 

The results show that for the lowest pressure of 75 lbs., 
the maximum economy is reached with a cut-off of nearly 
ands, or an expansion of, say, 4°5 on the dynamometer and at 
a cut-off of -2 and r = 5 on the basis of the indicated horse- 
power. For 95 pounds pressure the figures are ;*,ths and 5 


for 115 pounds they became }iths and 6, At 135 pounds 
they are ,’,nds and 6°4, and ,°,ths and 7 at 155 pounds. 

Substantially these changes are what most engineers of 
experience will be prepared to expect, and correspond with 
the limits of r fixed by practice for simple condensing 
engines, wherein 6 is usually given as the highest expansion. 

From the figures which result is deduced the following 
approximate expression for the weight of steam per hour per 
indicated horse power :— 

w= 250/V p 
and, similarly, the best ratio of expansion is approximately 
r= 05 Vp. 

We are so often treated to dissertations on steam engineer- 
ing which condemn compression and denounce it as wasted 
power, that it is a welcome change to note Thurston’s charge 
of wastefulness in cases of incomplete compression, —_— 
clearance spaces become a source of loss. If those who loo 
on the compression area of a diagram as a deduction from 
the engine power would reflect a little, they would, perhaps, 

rceive that an ideal engine, without compression, would 
or an equal cut-off show a much less mean pressure than an 
engine with clearance. The internal wastes found by the 
author are, he states, often trebled by inattention to clearances 
and the compression they demand, but he considers that the 
results of the case dealt with should probably be always 
attainable in practice, and, of course, large engines can be 
brought nearer the ideal than engines of small size. It is 
pointed out, and this we are glad to note, that the actual cut- 
off and ratio of expansion should differ somewhat from that 
found by the method proposed, because the engine which 
gives the lowest expenditure of heat, and therefore of fuel, 
necessarily involves by its size an outlay greater than the 


- most economical engine. A balance requires to be struck 


between the annual interest charge and the coal bill, and it 
is practically impossible to define any exact ratio; but at 
any rate, the commercial expansion must be less than the 
mere thermo-economical rate, and how much less must depend 
upon the relation between engine cost and cost of fuel, &c. 

How far, we might ask, would we be justified in cutting 
off steam anywhere but near full stroke in the case of a 
portable engine to be transported through a difficult country 
to saw timber in the bush, where waste timber would be a 
surplus commodity as fuel ? Only so far as any earlier cut 
off enabled the dimensions of the boiler to be reduced so as 
to arrive at the minimum aggregate weight of engine and 
boiler. 

Where fuel is scarce, the engine will necessarily more 
closely approximate to the higher economic limit. 

Professor Thurston considers that at centres of commercial 
activity, the actual expansion ratio should be about two- 
thirds the ideal economical ratio, and even lower when the 
best is to be got from an already operating engine. 

The mean effective pressure is approximately p, = 6 Vp, 
for best economy, and about 5 vp, should be adopted by the 
designer for the actual case, p, and p, being here the gauge 
pressures, while the approximate I.H.P. will be ‘03 d? v/p,. 

The question is interesting, and is well treated by Prof. 
Thurston, but we are slightly sceptical as to the very special 
value of such figures to the designer of steam engines. 
There are so very many factors in every case, that, with the 
best of intentions, the really best result cannot be reached, 
and practical experience in nine cases out of ten teaches us 
that the designed power has been very far from the actual 
requirement, while, also, a very wide range of power is found 
to be possible with very little economical difference being 
noted. Still, it is desirable that designers of steam plant 
should have some idea of the effect of different proportions 
upon economy. In actual practice there are, however, so many 
items, attention to which would effect economies far out- 
weighing any differences due to ordinary errors in proportion 
that it seems early to get to such close refinement. In the 
one item of feed water alone the formation of scale in- 
volves a loss of fuel out of all proportion greater than a 
variation in expansion of several per cent., that it is a marvel 
so little is done in effecting its purification outside the boiler. 
With scale causing loss of 10 to 30 per cent., the trivial loss 
due to an expansion of threefold in place of fourfold melts 
into insignificance. 

It is, however, certain that young designers are apt to 
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employ too high expansion ratios in ignorance of the fact 
that economy from expansion is early overtaken by loss from 
radiation, leakage, and extra weight and friction; and 
against this tendency to over refinement Mr. Thurston’s 
paper comes as a needed counter effort. For the pressures 
assumed in the data of the case which is worked out, the 
water consumption per H.P. per hour for 75 pounds pressure 
varies from 27°887 to 38°71 pounds, the latter with the ex- 
cessive expansion of 16 and from 23°03 pounds to 30°68 
pounds for 155 pounds pressure, the latter for the small 
expansion of 1°6, for the latter pressure the best expansion 
being 7, and for the former 44 ; in no case is there a serious 
difference of steam consumed per horse-power for expansion 
ratios of 2°7 to eightfold, a fact which should go far to re- 
move the fears of those who are afraid of working engines 
through wide variations of power, the power ratio in all the 
cases cited varying more than 1 : 2 between expansion of 2°7 
and 8 times. 





RESEARCHES ON THE PASSIVE STATE OF 
IRON AND STEEL. 





In a research, the results of which are to found in a paper 
published in the Proceedings of the Royal Society, xlviii., 
p. 116, Mr. Thomas Andrews showed the influence of mag- 
netisation on the passive state of iron and steel, and the 
results of a subsequent investigation may be found in another 
= by the same author in the Proc. Roy. Soc, 1., p. 303. 
his investigation had for its object a further study of other 
conditions which affect the passivity of these metals when 
they are immersed in nitric acid. 
The examination of the effects of temperature on the 
passivity of iron and steel was conducted with unmagnetised 
lished rods which had been drawn cold through a wortle. 
ach pair of rods was taken from the same bar and cut 
adjacently before drawing. The pair was then placed 
securely in the wooden stand, w, fig. 1. Each rod was 8} 





1, Thermometer; To G, to Galvanometer. 


Fia. 1. 


inches long and 0°261 in diameter. One of each pair was 
placed in one limb of a (J-tube containing 1} fluid ounces of 
nitric acid, sp. gr. 1°42, the tube being rigidly fixed, as shown 
in the figure. 

The limb, a, was surrounded by a tank containing water, 
the other, B, by a tank of the same capacity, containing 
a ice ; the water tank could be heated by a Bunsen 

urner and its temperature slowly raised, whilst the other 
was kept constantly full of ice. A wooden non-conductor 
was arranged between the end of the tanks so as to prevent 
the ice from melting, and the lower portion of the (J-tube 
was similarly protected. 

Th bars were in circuit with a galvanometer, and soon 
after immersing them in the acid the heat was applied 
and the temperature in one limb slowly raised, that of the 
other being kept constantly at 0° C. At intervals of time 
the E.M.F. of the current between the two passive bars was 
measured, and several lists of results are given by Mr. 
Andrews. The electro-chemical position of the bars in the 
warm acid was positive. 


The results of these experiments show that wrought-iron 
is less passive than soft cast-steel ; the average E.M.F. of 
94 observations with wrought-iron was 0°030 volt ; whereas 
with the same number of observations on cast steel the 
average was only 0°010 volt. In the series the temperature 
was carried ito 175° F., and it was proved that neither iron 
nor steel loses its passivity fully up to this point. f 

In a further set of experiments, Mr. Andrews ascertained 
by the same electro-chemical method of examination that the 
passivity of iron and various kinds of steel is materially in- 
fluenced according to the concentration of the nitric acid. 
For the property of passivity is not absolutely fixed or static. 

Fig. 2 shows the kind of apparatus employed. Pairs of 
unmagnetised polished steel rods, 6 inches long and 
0°310-inch diameter, each pair being of the same kind of 
steel, and cut adjacently from one longer bar, were placed, as 
before, in the wooden frame, w, and then instantly and 

















To G, to Galvanometer. 


Fia, 2, 


simultaneously immersed in nitric acids, of two different 
degrees of concentration, contained in the (J-tube. Thus, 
one limb contained red fuming nitric acid of sp. gr. 1°50, 
the other nitric acid of sp. gr. 1°42, circuit being made 
through the galyanometer. 

' The results are given in tabular form, and show the E.M.F. 
in volts of the current between the two bars at stated 
intervals of time, conclusively demonstrating that the 
passivity of iron increases considerably with the strength of 
the nitric acid. The following are the averages obtained :— 


With wrought-iron --» 0°054 volt. 
» Soft cast-steel ... on, MGS +, 
» hard cast-stel ... ... 0°036 ,, 
» soft Bessemer steel «» 0°059 ,, 
» tungsten steel: ... + 0089 ,, 


Towards the close of these experiments a reduction in the 
value of the E.M.F. was noticed, but this was probably due 
to partial diffusion between the two acids of different concen- 
tration. The results are sufficiently definite to prove that 
wrought-iron is less passive than most of the steels, but soft 
Bessemer steel was found similar in passivity to wrought 
iron. 





COMMERCIAL ELECTROLYSIS. 
By EMILE ANDREOLI. 








A FEW months ago, Mr. J. Swinburne read, at the Institution 
of Electrical Engineers, a paper on the “ Problems of Com- 
mercial Electrolysis,” which has since been published in all 
the technical papers, in this country, as well as in America, 
France, Germany, &c. Since then, I have been watchin 
for a criticism of this work, in which Mr. Swinburne h 
incorporated the essence of other articles on the electrolysis 
of chlorides which he had written for Zndustries, and which 
also went round the electrical press in both hemispheres ; 
but to my great surprise, the whole has passed without com- 
ment, and Mr. Swinburne’s suggestions and notions were 
seemingly accepted without controversy, protest, or dis- 
crimination. A short time before, Mr. J. W. Swan, at the 
Royal Institution, and Mr. H. Fontaine, at the Société de 
Physique, in Paris, delivered lectures on the progress of 
electrolysis and especially of electro-metallurgy, but the object 
of these competent men was merely to give an exposé of the 
development of electrolysis, especially in connection with the 
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deposition of metals, while Mr. Swinburne’s ambitious pro- 
gramme is to foresee the direction in which others must seek 
for future developments, in the hope that it will lead to the 
expression of the views both of electrical engineers and of 
manufacturing chemists, and to a further approach to 
common ground. 

I respect Mr. Swinburne very much when he speaksof dyna- 
mos or apparatus which, like transformers, are his speciality, 
but when he treats ex cathedra the question of electrolysis and 
of its problems, I feel greatly encouraged in submitting my 
modest remarks to the attention of the electricians and of 
electro-chemists. Unless what Mr. Swinburne said is not 
contradicted or refuted, every person interested in electrolysis, 
every student who will devote himself to electrolytic re- 
searches and experiments will believe that the ideas expounded 
in the “ Problems of Commercial Electrolysis” are accurate 
scientifically and practically true. Therefore, 1 thought I 
might say my word on this paper which, if instead of having 
been written by Mr. J. Swinburne, had been simply an 
article of popular science, signed by an unknown electrician, 
would never have been noticed. 

This opuscule is a sort of challenge ? No one in the Press 
has yet taken up the gauntlet, and 1 doubt very much 
whether the Institution of Electrical Engineers will discuss 
the “ Problems of Commercial Electrolysis,” which is merely 
a compilation accompanied by comments ; at all events, | hope 
Mr. Swinburne will not take in bad part the criticisms I will 
briefly and rapidly make of his dissertation. His statement 
that commercial electrolysis does not involve any mystery, 
and that it is a method of oxidising and reducing and nothing 
more, may be correct when applied to accumulators, but 
everything is somewhat mysterious or almost unknown when 
secondary reactions take place, as is the case in many electro- 
lytic operations, such as the decomposition of a chloride of 
sodium solution, which shows the formation of chlorine, 
hydrogen, hydrochloric acid, hypochlorite, chlorates, soda, 
reduction of hypochlorite, &c. 

Commercial electrolysis does more than oxidise and re- 
duce, in this sense, that it must cheaply decompose, separate, 
or combine certain products, and this formation or extraction 
of substances is the real difficulty to overcome, and what 
renders this task harder is that the conditions for solving the 
problems are different for almost every branch of industry 
which electro-chemistry seeks to appropriate from the domain 
of ordinary chemistry. 

Shall I be blamed if I say that I dispute this calculation 
of the cost of electrical energy, which, according to Mr. 
Swinburne, if a plant put up to give a million watts is 
running day and night, and if the best engines and the best 
dynamos are employed, cost about 0°25d. per kilowatt hour ? 

his estimate is theoretically true ; it is the expression of 
the ideal of cheapness under exceptional circumstances, but 
the average cost of electrical energy in existing factories is 
more, much more, than one farthing. 

OXYGEN. 

I merely quote the estimate given by Mr. Swinburne, 
which shows that allowing 2 volts as the pressure re- 
quired, the cost of oxygen formed from an alkaline solution 
by electrolysis with iron electrodes, comes out at 5s. 7d. 
per 1,000 cubic feet, and that as the outpnt in oxygen must 
be small, we must take a much higher figure than one 
Sarthing yer kilowatt hour, double the price and say 11s, 2d. 
Besides, Mr. Swinburne speaks of packing the oxygen in 
cylinders and of adding the trade charges, and brings the 
price up to something like 15s. per 1,000 feet, while the 
retail price of Brin’s oxygen is 2d. per cubic foot, equal to 
£8 6s. 8d. per 1,000 feet. 

According to the experiments made by Scheurer-Kestner 
two years ago, 12} H.P. produce in one hour, 1 kilo. of 
oxygen, representing 700 litres at 0°760° and 125 grammes 
of hydrogen, representing 1,400 litres, therefore 1,250 H.P. 
would give 100 kilos. oxygen = 7,000 litres. 

At 14 kilo. of coal per H.P., 124 H.P. cost 18 kilos. of 
coal; consequently 1 kilo. of electrolytic oxygen costs 36 
centimes for fuel only. 

Latchinoff and Commandant Renard, have recently intro- 
duced some very remarkable improvements in the cheap 
production of oxygen. 

Where is the, problem for the Institution of Electrical 
Engineers ? 





ALKALI. 


The electrolytic production of soda is a much more 
serious and delicate matter, and Mr. Swinburne has, I regret 
to say, the most strange ideas on the production of hypo- 
chlorite, or of chlorine and caustic soda. Where on earth 
has he found that salt costs about 15s, a ton, and that 3 volts, 
with a reasonable current density, is a liberal allowance ? On 
what grounds can he safely base his estimate of a ton of 
70 per cent. caustic soda and 14 ton of bleaching powder 
at £5 Os. 6d. ? 


Electrical energy on .- £215 0 
Salt = ie ~_ oon 1 2 6 
Lime eve _ o~ ££ 8 6 

£5 0 6 


No doubt, electrolytic chlorine and soda are cheap, but the 
cost of electric energy and salt is more than Mr. Swinburne 
represents it to be, and if the item of lime is 23s., salt must 
cost more than 22s. 

I will not cruelly insist on some heretical ideas professed 
by the inventor of the “ Hedgehog,” but I would like to see how 
he would successfully demonstrate that in the production of 
electrolytic soda and bleach, “ the difficulty, as he believes it, 
and the only difficulty, lies in the anodes.” 

No doubt the destructibility of anodes is a great obstacle 
to the progress of commercial electrolysis ; but the evil is 
not so terrible as Mr. Swinburne says, and he paints the devil 
blacker than he really is, or is supposed to be. Another 
time, I will treat of the réle of the anodes, and especially of 
carbon anodes in the electrolysis of chlorides; but, in doing 
so, I will base my arguments on facts. Mr. Swinburne 
quotes Bartoli and Papasogli, who, in 1882, pointed out that 
carbon was attacked when used in any solution which evolves 
oxygen. “ Without knowing of their work,” says he, “I 
found the same by a series of experiments carried out 
in 1883.” 

If my memory is good, these experiments were made in 
connection with a carbon anode for a secondary battery von- 
structed by Mr. Swinburne, and I take this opportunity to 
say that Bartoli and Papasogli had not the good fortune of 
having their admirable work on “ Electrolysis by Means of 
Carbon,” translated into different languages as the “ Prob- 
lems of Commercial Electrolysis” have been. The fact is that, 
excepting a short extract on the formation of mellitic acid, I 
am not aware that their lectures and essays were even trans- 
lated into English. Thus may all electricians know that 
under the action of sodic hypochlorite, all natural or 
artificial forms of carbon are completely destroyed with 
formation of bioxide of ‘carbon, oxalic acid and mellitic 
acid (C,. H, 0,,), and that under the influence of the 
electric current in an electrolyte of pure water or acidu- 
lated water, carbon is oxidised and produces direct, either 
mellitic acid or mellogen. But very few know how and 
why a carbon anode can resist the action of oxygen or 
chlorine and last for a long time in a chloride solution. 
I will not fail to publish at the earliest opportunity the full 
account of the experiments made by the two I[talian scientists, 
and it will be accompanied with figures and details on the 
durability of anodes. 

Mr. Swinburne, therefore, is not quite right when he 
says :—“ Though carbon does not seem to combine with 
chlorine during electrolysis, I find that it is always attacked, 
even in a solution of salt. I have tried every kind of carbon 
I can think of, and the result has always been that the anode 
was corroded.” 

I wonder what experience of carbon Mr. Swinburne may 
have, to state that carbon is also troublesome mechanically, 
and that it is difficult to make good contacts with it, 
especially when there is chlorine about. 

If he agrees to give me a transformer of a given capacity, 
I am quite willing to have constructed for him a carbon 
anode measuring, say, two or three square yards which he 
will be able to work for a very long time. I do not pretend 
this carbon plate will last for ever ; nothing is imperishable 
nor even insusceptible of change; but it will be of good 
service and work long and well. 

Is it not really exasperating to hear an electrician of such 
standing as Mr. Swinburne, making this bold assertion: I 
am inclined to think that progress is barred in this direction 
solely by the want of a good anode. No, Mr. Swinburne! you 
Cc 
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may have the best, the cheapest, and the most durable 
anodes ; but if you do not have something more in your 
tank, if you do not know something else, if you have not 
passed the ordeals of experience, sometimes accompanied and 
very often spoeromaniese with success, in the commercial 
production of hypochlorite or chlorine and soda, you will 
= any good results, even with the best indestructible 
anodes. 

I must confess that I do not quite understand what the writer 
of the “ Problems of Commercial Electrolysis” says of his 
ee on sodium sulphate, and of small traces of 
chloride left in the sulphate which corroded his lead anodes. 
But, passons ! it would take too much space if I had to point 
out every criticisable point; it is sad to see that the 
destructibility of the anodes is such a dreadful nightmare for 
Mr. Swinburne that he constantly returns to this favourite 
topic : the corrosion of the anodes. 

Why does he not speak of the unattackable anodes made 
of phosphide of chromium (Parker and Robinson), or of 
ferro silicon, or of an alloy of iron and titanium (C. 
Hopfner) ? 

expected Mr. Swinburne would have, in his usual 
masterly fashion, handled this question of hypochlorite which 
was, and is still generally considered as the most important 
problem of commercial electrolysis, but he hardly touched it, 
and simply, en passant, spoke of Hermite, and once more 
renewed his complaint about the anodes, as if the whole 
difficulties of the production of electrolytic hypochlorite were 
surmounted by the use at the positive pole of a substance 
which is not attacked by chlorine or oxygen. 

“For paper works it is obviously cheaper to supply lime 
and get bleaching powder and caustic, than to make sodium 
hypochlorite only. This may, however, depend on the 
anodes. Platinum anodes are used in this process, and it 
seems to be the case that platinum is not attacked in an 
alkaline chloride. If this is so, it is possible to produce 
hypochlorite of soda, but not caustic and bleaching powder.” 

vidently Mr. Swinburne does not see the point, as it is 
quite immaterial whether the hypochlorite is produced by 
means of carbon or platinum pin ayy 

We must now recognise as an undeniable fact that an 
electrolytic hypochlorite solution is not considered as an 
economical bleach by the paper makers; we must bow to 
such a decision, and, therefore, there is no longer any pro- 
spect for the electrolysis of chlorides in view of forming a 
substitute for bleaching powder. 

Hereafter, a statement and estimate made some time ago, 
and which the electrician who made it repudiates now in the 
most complete manner, because, he finds it more advantageous 
to produce chlorine for making bleaching powder or another 
strong hypochlorite than to transform a chloride solution into 
a weak hypochlorite. ‘“ Assuming that the yield of the elec- 
trolysis of a solution of chloride of sodium is only 1 gramme 
per ampére hour, a dynamo of 1,000 ampéres and 5 volts 
will produce 1,000 grammes (1 kilo.) of pure active chlorine 
per hour, equal to 24 kilos. per day of 24 hours. A dynamo 
of 1,000 amperes and 100 volts will consequently produce 
twenty times more chlorine, and the yield will be 20 kilos. 
per hour in the 20 tanks, i.¢., 1 kilo per hour in each tank, 
which represent 480 kilos. of chlorine per day of 24 hours, or 
1,056 lbs. of chlorine. Given that chloride of lime contains 
33 per cent. chlorine, this quantity of active chlorine pro- 
duced by electrolysis is equivalent to 3,168 lbs., nearly 14 
tons of bleaching powder. 

“Tf, instead of 1 dynamo, two dynamos supply each 1,000 
amperes and 100 volts, and 40 tanks, the yield of chlorine 

ill be doubled, and at the end of 24 hours we shall have 
960 kilos of chlorine, corresponding to 6,336 Ibs. of chloride 
or lime, i.e., more than 23 tons. 

“ a the engine driving the two dynamos to be of 
800 I.H.P., requiring 3 lbs. of coal per 1.H.P. per hour, 
i.@., 900 lbs. of coal per hour, equal to 21,600 lbs. 
per day of 24 hours, a little over 9 tons at, say, 10s. per 
ton ; this will cost £4 16s., to which if we add £4 4s. 
for labour, salt, oil, and sundries (which is a great 
deal too much, the equivalent of 2} tons of bleaching powder 
will cost £9, while at the price of, say, only £6 5s. per ton, 
the same quantity of bleaching powder would cost £17 4s.” 
All this is well and good; but even assuming that the 
Hermite process allows, as stated by Messrs. Raoul Pictet, 
Lacombe, Heilmann and Cross, and Bevan, inaccurately to 


obtain 1°56 gramme to 1°80 gramme of chlorine per ampére 
hour, which, if it were true, would be much more than the 
theoretical yield, it does not pay in the bleaching of paper 
pulp and fibre to substitute hypochlorite of magnesium or 
sodium, for chloride of lime, as in the transformation of 
a chloride solution into hypochlorite, part only of the 
salt is decom , and the largest quantity which an 
electrolytic hypochlorite may contain is a little more than 
3 grammes per litre. If attempts are made to make the 
solution stronger and raise its chlorometric strength to 4 
grammes, heat is developed, chlorate is formed, the hypo- 
chlorite is reduced, there is a waste of electricity, and the 
liquid is spoilt. Therefore, to get 1 kilo. of chlorine, it 

uires 300 litres of liquid, and when this weak bleach is 
aienatel: there is a considerable logs of salt. 

The following figures were given to me by a manager of a 
large paper mill ; from them, everyone can draw his con- 
clusions, and form an idea of the quantity of water required 
and of salt lost, in bleaching 20 or 40 tons of pulp per day. 

1st. 20 cwts. of raw esparto (or 10 cwt. of air dried pulp) 
carry 2,324 gallons of water, which is made up of 2,068 
gallons water, and 256 gallons bleach liquor. 

2nd. With the present arrangement of drum washer, I can 
wash out of the above 556 gallons, which represents what 
water can be got back. 

3rd. By experiment, I find that the bleach liquor of 6° 
Twaddell’s hydrometer, contains 18°7 grammes of chlorine 
per litre, and that the 2,324 gallons, or 10,559°3 litres of 
water and bleach liquor contain 2°1 grammes of chlorine per 
litre, which is the strength in the potcher. 

From the above we can see that Mr. Swinburne in his 
paper does not deal really with the problems of commercial 
electrolysis ; he does not seem to realise the difficulties with 
which electricians have to contend in making hypochlorite 
or chlorine and caustic soda. 

Last month I saw in London one of the largest paper makers 
in America, who had a great experience and knowledge of 
electrolytic hypochlorite. We spent a very great amount 
of money, he said, in experimental and practical applications 
of electrolysis in our mills in the production of hypochlorite, 
but we were compelled to abandon it, as the quantity of chlorine 
contained in the bleach is too small in comparison of the salt 
which is of no use in the potcher and which is afterwards 
lost. Bleaching by hypochlorite is an utopia, an utter 
chimera, a nonsense, and what we demand now of electricity 
is to supply us with chlorine and soda. 


CHLORATES. 


The manufacture of chlorate of potassium is carried out 
in Switzerland and not in France, as Mr. Swinburne puts it, 
not under the direction of Mr. Gall de Montlaur (which 
would be the same as if I spoke of Mr. Ayrton-Perry), but 
of Messrs. Gall and de Montlaur, the two inventors of the 
process. 

Their anodes are made of thin platinum sheets (th 


_ of a millimetre) which, after having been in constant 


use for several months, were found not to have lost any 
weight. Here we are! An anode at last has been found ! 
Why does not Mr. Swinburne mention this very important 
fact that at the anode a very thin platinum sheet is not 
corroded by oxygen or chlorine ? 

As a complementary information, I will say that in the 
beginning, Gall and de Montlaur employed an alloy of 
platinum and 10 per cent. of iridium, but now they use pure 
platinum. 

The E.M.F. in the preparation of chlorate is 4°34 volts, 
the current is 50 ampéres jo square decimetre and the tanks 
are provided with porous diaphragms. 

(To be sontinued.) 





Hove Electric Lighting.—In about a month’s time, 
it is stated, the Hove Electric Lighting Company, Limited, 
will be in a position to supply certain streets with the electric 
light. Since the middle of August, Messrs. Crompton & Co., 
who are the contractors, have laid two miles of mains, and 
the central generating station is nearly completed, so that a 
run of the machinery is contemplated in a few days. The 
time mentioned in the contracts was November 15th, so that 
the contractors are well within the time allotted to them. 
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WATER POWER. 





By E. TREMLETT CARTER. 





(Continued from page 486.) 





XI. 


35. Jet Turbines (continued).—The jet issuing from the 
nozzle in the Pelton turbine is regulated by means of a pair 
of slides which are caused to approach or recede from one 
another in front of the nozzle. The construction of this 
slide is shown in fig. 48, the nozzle having been removed to 
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Fia. 48. 
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Fig. 50 


show the attachment of the slide to the supply pipe, s, P. 
By turning the handle, u, the spindle actuates the two 
screws, Rk and L, which are cut right and left handed, respec- 
tively. On these screws there work two nuts, having a pair 
of flat slides fixed to them, so that by the motion of the 
spindle the slides are made to cover more or less of the 
orifice of the supply pipe. After passing through the 
rectangular orifice which is formed by these slides, the water 
enters the conical nozzle, by means of which it is directed 


on to the vanes. At very low gate the constriction of the 
jet, together with the high velocity at which it will issue, 
will result in a considerable loss of head ; but above half-gate 
the loss does not seem to be very great. When it is necessary 
to run the engine for some considerable time on a partial 
gate, a very efficient reduction can be made by removing the 
tip of the nozzle and screwing on a smaller one in its place, 
a set of such nozzles being kept in stock. This necessitates 
stopping the engine, or making the change before com- 
mencing a run ; but, where it can be done, is preferable to 
working with the regulator slides very close together. Thus, 
in a dry season the engines would be worked with small tips 
to the nozzles, while in a rainy season the full flow might be 
permitted. Regulation is also sometimes effected by fitting 





Fig. 52. 


the nozzle to a ball and socket joint, by means of which it 
may be raised or lowered, so that only a portion of the jet 
will strike the vane at partial load. hen there are two or 
more jets, regulation is effected by closing them in succession 
as the load falls. These actions can be automatically effected 
by means of a centrifugal governor. 

Where very great power is required from a single wheel, 
or where a low fall necessitates the use of large quantities of 
water even for moderate powers, the vanes would have to be 





Fie. 53. 

too large, and the wheel would be too ciumsy if only a single 
jet were used. In such cases two or more jets, supplied 
from the same main pipe, will be directed on to the lower 
vanes of the wheel ; the jets being usually arranged to act 
upon alternate vanes. Fig. 49 illustrates a Pelton wheel 
designed to work on a moderate fall with four jets of water. 
It will be observed that all the jets are directed tangentially 
on to the wheel, and that the water is brought to the several 
nozzles along paths which closely approximate to the evolutes 
of a circle having the same centre as the wheel. The object 
of this latter design is to reduce the losses due to change of 
direction and section in the main pipe. 

The 'T'werck jet turbine, which resembles the Pelton wheel 
in general action and design, possesses one feature of suffi- 
cient importance to merit attention. ‘The regulator of this 
turbine is one to which there can be no theoretical objec- 
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tions, and which in practice is found to give almost full 
efficiency at very low gates. This regulator, which resembles 
the steam regulator in the Gifford feed-water injector for 
steam boilers, consists of a long, tapered, pointed spindle, 
which can be pushed more or less into a conical nozzle, form- 
ing an annalar jet of larger or smaller section. Fig. 50 isa 
diagram of this regulator. By turning the handle, u, the 
screw, S, causes the conical spindle, c, to advance or recede 





be light and compact in proportion to the power to be de- 
veloped. This compactness necessitates, however, a higher 
rate of revolution in the engine, which may in some cases be 
objectionable, in other cases desirable, and which in any 
case renders it impracticable to adapt engines of ordinary 
power to high falls. At falls of 100 feet or less, these 
engines, as a class, are capable of high efficiency, while some 
turbines, having mixed flow, such as the “ Victor” turbine, 
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from the nozzle, N, thus regulating the opening for the water. 
The chief point of advantage which this mode of regulation 
possesses over that shown in fig. 48 lies in the absence of all 
sudden change in the section of the stream. 

36. Mixed Flow Turbines.—These are engines in which 
the vanes are so designed that the water is conducted partly 
radially and partly parallel with the axis of the engine. The 
principal object in view in adopting this combination of 
axial and radial motion is to construct an engine which shall 





are highly efficient at falls as large as 200 feet, provided the 
power is not small. The high rate of speed enables the 
engine to be coupled direct to ordinary dynamos, even under 
low falls; and the compactness of these engines renders them 
cheap and easy to instal, because the space occupied, and the 
excavating work to be done, will be less expensive than with 
a more slowly moving engine. The absence of gearing, with 
its low efficiency at reduced load, will commend these engines 
to electrical engineers who may find it necessary to work 
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a dynamos for long periods at a small fraction of full 
load. 

One of the best and best known of this class is the 
“ Victor ” turbine—an American invention, which has been 
installed in many electric power stations on both sides of the 
Atlantic. This turbine is made in two forms, according to 
the style of gate with which it is regulated. The most com- 
mon form is that shown in fig. 51, and works with a register 
gate or rotary slide ; the other form, which is of later inven- 
tion, works with a cylinder slide, which is raised or lowered, 
according to the load. The engine, as shown in fig. 51, is 
placed in an open penstock or closed flume, so that the 
water passes into the vanes through the vertical guides 
which are ranged round the outside of the gate. The gate 
itself is shown in fig. 52, and consists of an inner set of 
guides, into which the water passes from the outer set, and 
which can be rotated through a small angle by means of a 
pinion and segment wheel at the top. At full gate the two 
sets of guides form a number of uninterrupted passages from 
the flume to the vanes ; but, by turning the inner guides a 
little, the passages may be more or less reduced in area. 
After leaving the register, the water enters the turbine vanes, 
which are shown in fig. 53. It will be observed that the 
vanes are practically divided into two portions by the lower 
ring which holds them in place around the central shaft. 
The water passes inwards through the upper portion, then 
downwards to the lower portion, where it is discharged both 
outwards and ¢ whhacat! The action is, first, that of an 
inward flow, then of a parallel flow, and, lastly, of an outward 
flow. In the smaller sizes of engine the guides and vanes 
are cast in bronze, and in the larger sizes in iron or steel. 
Each vane is cast separately, and the whole is firmly locked 
together in the frame of the wheel. The lower end of the 
shaft rests on a footstep which is drowned in tail 
water, but is protected from grit by being housed 
in a light casing. The usual form of flume for a 
single turbine is shown in fig. 54, in which the flange for 
the supply pipe may be seen, also the shaft and shaft-coupling, 
and, beside these, the regulator spindle. The flume is of 
cast-iron, in two castings, and may be fitted with a suction 
pipe on the bottom, or placed clear over the tail pit. Such a 
flume is adapted to engines of small or moderate power 
working on a moderate fall ; but where a higher fall is to be 
worked, or where more power is required, it is usual to couple 
two turbines together in one flume, as shown in fig. 55. The 
advantages arising from this arrangement are, that the end 
thrust of one turbine is taken off by the other, thus reducing 
the pressure on the bearings, and that the plant may be eco- 
nomically worked at half load by cutting out one of the 
engines. The flume in this case is made of wrought-iron or 
mild steel, according to the head, and is supplied with water 
from one main pipe, each engine having its own suction pipe. 
From a table of tests supplied by Mr. F. Nell, the British 
manufacturer of this engine, it appears that the “ Victor ” 
turbine has an extraordinarily high output per pound of 
metal, and that at a very high efficiency. Under a fall of 
80 feet a turbine 12 inches in diameter, weighing 500 lbs., 
will develop an useful effect of 165 H.P. at a commercial effi- 
ciency of over 80 percent. Some of these turbines have given 
an efficiency at full gate exceeding 85 per cent. ; and they 
are guaranteed to exceed 75 per cent. between full and half 
gate. 

37. Reaction Turbines.—In the last of his three splendid 
laws of motion, Newton tells us that when any one portion 
of matter acts upon any other portion of matter with any 
force, the second portion reacts on the first with an equal 
and opposite force. “To every action there is an equal and 
opposite reaction.” This is the principle which gives its name 
to the reaction turbine. To impart momentum to any body 
requires the exertion of force, and the body which acquires 
the momentum will react on the acting body with an equal 
force. We see this in the recoil of a cannon, the “kick” of 
a gun, in the force with which a fireman’s hose tends to 
leave his hand; and we can obtain a good notion of the 
operation of this principle by taking a large stone and, sitting 
down on a sheet of ice, hurling the stone in some direction ; 
we shall find ourselves gliding along the ice in the opposite 
direction to the stone. Just so is it in the reaction engine, 
in which a head of water hurling the water in one direction 
Sets up a reaction which, acting on the engine, turns it. 

(To be concluded.) 


THE DREHSTROM PATENTS. 


By RANKIN KENNEDY. 


Our esteemed contemporary /ndustries recently reviewed the 
position of the various claimants to the honours of having 
invented, or, perhaps, rather of having patented the 
Drehstrom system of alternating working. The whole 
question, no doubt, will be thrashed out in some law 
court, the issue being whether Tesla’s patent is sweeping 
enough to rake in the improvements made during the past 
four years by those other inventors in the same field. 

As one who has worked out a Drehstrom motor, which I 
consider to be a totally different invention from Tesla’s, I 
may be permitted to give my views on the subject. In the 
first place, let us see “ what was Tesla’s motor ?” 

It consisted essentially of two magnetic systems, one ener- 
gised by one alternating current, the other energised by 
another alternating current, the two currents differing in 
phase by 90°, and these two magnetic systems acted on an 
armature having closed coils. Diagram, fig. 1, is a simple 
illustration ; a, 4, forms one of the magnetic systems, ¢, d, 
the other, a is the armature. 





The action of such a motor is very simple, although its 
action has been obscured by the volumes of mathematical 
analysis and investigations made into it, and also by the 
elaborate attempts to work out the rotary polar theory ; its 
action is quite obviously simply the same as ordinary motors. 
The poles, a, b, are at a maximum at the same instant that 
the poles, c, d, are a minimum power, consequently the 
armature coils at that moment form a closed secondary circuit 
to the primary, a, d, so that poles are induced in the arma- 
ture by this secondary current, which are opposite in sign to 
a, b, but lag in phase behind a, b, the poles being opposite 
on armature, are repelled by a, 0, and attracted round by 
c, d, which poles begin to strengthen as a, ) weakens, till 
c, d, are at a maximum strength and a, at a minimum, when 
the same cycle begins again, thus producing rotation of the 
armature, without a commutator. 

Tesla also claims that if armature a were made into two 
armatures, placed side by side on the same shaft, and the 
poles, a, b, acting on one of the armatures and ¢, d, one of 
the pair of poles, being shifted along sideways to embrace one 
of the armatures acting on the other armature, both arma- 
ture coils being connected electrically across, that construc- 
tion would still be a Tesla motor; no doubt it would, but 
what becomes of the rotary polar theory / 

The writer of this article constructed, and exhibited at 
Edinburgh Exhibition, a motor working with two Siemens 
drum armatures connected together to form closed circuits ; 
these were acted on by two laminated magnets excited by two 
currents in quadrature. Such a construction comes under 
Mr. Tesla’s claims. Under the best of conditions, however, 
this style of motor is a waster ; it is not efficient, and does 
not start with a load, so that Tesla’s claims don’t concern 
it very much. 

Another form was made afterwards, which proved con- 
siderably superior to Tesla’s form. I described it in detail 
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and illustrations, pages 661 and 662, May 27th, 1892, ELxc- 
TRICAL Review, London. 

Other inventors have made improvements, and the question 
at issue between them and Tesla is whether such construc- 
tions come under Tesla’s patent rights. 

The general question for electrical engineers is of more 
importance to your readers, and that is, are multiphase Tesla 
or Drehstrom motors “any good anyhow.” The author's 
opinion is that they are no good—even the best of them yet 
designed. They have little or no great starting torque, and 
— enormous exciting currents. 

heir only field of usefulness can be in transmitting small 
powers on board ships, or in mines. 

If ordinary high frequency is employed, such as is required 
for lighting purposes, then motors such as these, wherein the 
field magnets are excited by the alternating current, the ex- 


citing current becomes too large. If the frequency is low, 
then the mutual induction is too low, and the motor becomes 
too large for the power it gives out. 

Altogether the Drehstrom motor has not so much to re- 
commend it that would make it worth while fighting for it. 
Two and three-phase currents have more important applica- 
tions than for driving motors. For transmitting electrical 
energy to a distance at high pressure, and afterwards con- 
verting it into low-pressure, continuous current for distribu- 
tion seems to be a more promising application. 

The alternating current motor, which has been a “ long- 
felt want,” is a small motor to work safely and efficiently on 
the presently existing alternators, with no commutator, if 
possible ; but with a commutator, if you like, provided no 
skilled attendance is required. Tesla’s motors, if they can 
fill this want, why are they not in the market ? 


ELECTRIC PUMPING PLANT. 





Tus plant, constructed by Messrs. Charlesworth, Hall & Co., 
for Messrs. Platt Bros. & Co., Limited, for Jubilee Colliery, 
Shaw, was installed in November, 1890, and has since then 
been running continuously from 100 to 150 hours per week, 
except for four or five hours on a few occasions through the 
fuses, &c., burning out from various causes. It consists 
of a steam engine on the surface, working a dynamo which 
supplies current to a motor below, fixed in one of the roads, 
about 750 yards from the bottom of the shaft, which is 120 
yards deep. This drives a pump delivering its water into 
the sump, and from thence is raised to the surface by the 
main steam pumps placed at the bottom of the shaft. 

The steam engine is an old single cylinder condensing, 
much too large to work economically with the dynamo only. 


da 





The following are the. particulars as taken during a test on 
January 23rd, 1891. 

Steam engine: cylinder, 28 inches diameter x 42 inches 
stroke, running at 54 revolutions per minute, and driving 
from a 15 feet fly-wheel rope pulley on to a 4 feet pulley on 
a countershaft, with 6—14 inch ropes, and a 6 feet pulley on 
the countershaft drives a 2 feet 6 inches on the dynamo by 
6—1} inch ropes. The engine indicates 21°58 with the 
brushes off the dynamo, and 62 H.P. with ordinary load, 
which is equal to about 36 per cent. of the full load power 
given out by the engine. 

The dynamo isan “Oldham” series wound machine, giving 
a current of 48°5 ampéres at 580 volts = 28,230 watts, or 
87°7 electrical horse-power at 490 revolutions per minute 
when absorbing 40°1 1.H.P. 

The cables are 37/17s, lead covered, and are carried down 
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the shaft and at the bottom in strong wood casing, to protect 
them from mechanical injury, and along the road are laid 
in a trench below the surface at the side of ‘the rails. Their 
resistance is “334 ohm, which at ordinary load as above = 
1°05 FP. loss. 

“The motor is in all respects similar to the dynamo, and 
when receiving 48°5 ampéres at 567 volts, runs at 406 revo- 
lutions per minute, and gives out 35°53 H.P., and drives the 
pump with 6—1} inch ropes from a 36 inches pulley on to 
one 7 feet diameter on pump; on this shaft is a double 
shrouded helical steel pinion, with 18 teeth gearing intoa 
wheel having 90 teeth on the crankshaft, which has two 
cranks, 15 inches throw ; the rams of the pump are 9 inches 
diameter, and run during the test at 35 revolutions per minute, 
indicating 24°3 H.P. on the water cylinders, and delivered 
577 gallons per minute against 142 feet vertical head. The 
engine room is provided with both voltmeter and ammeter, in 
a convenient position in view of the engineer when starting ; 
the pump house, also, is provided with an ammeter, so that 
the man in charge of the pump can see that all is working 


ain high tension water break fuses are fitted on both 
mains in the engine room in close proximity to the dynamo. 

The engine house on the surface and the pump house 
below, are connected with a signal bell. The pump house is 
lighted with incandescent lights off the main circuit. 

The following table gives the results of a test made in 
January, 1891, in which all the various sources of loss were 
tested separately, and are as accurate as colliery conditions 
permit. 

















‘Enginegives| Per cent. of | otual HP. 
| which is | of engine —— a 
accounted accounted yp Be ere ee 
for as below. for as below. | to) as below. 
nents .- : ae Se ee, 
Power given in LH.P. | Per cent. | Per cent. 
| 
Power lost between engine and | 
dynamo with full load | 2190 | 85°31 
Power lost indynamo ... ~| ae 3°65 5°67 
Power Jost in cables ove oo |.” 2a 1°69 2°62 
Power lost in motor _... | 226 | 365 5°64 
Power lost in pumps and gearing | 
when working at full speed ...| 10°23 16°51 25°50 
Power lost by friction of water in | 
umps and pipes na —i 208 | Te 11°40 
Calculated power represented | 
from the actual water raised by | } 
the pumps allowing nothing for 
friction or losses os ...| 1972 | 31°80 49°20 
| 6200 | 10000 | 10000 
Power used by dynamo available | | 
at motor... ae ee oo | Oa}, 
Losses in dynamo, cables and | 
motor ... at Sie «1 228*/, 
| 100°0 | 
| 











MURDAY’S THERMO-ELECTRIC FIRE-DAMP 
DETECTOR. 





TuIs instrument is claimed to be twenty-five to thirty times 
more sensitive to fire-damp than the safety lamps at present 
in use for examining mine workings. It will indicate the 
presence of less than a tenth of one per cent., or about ;},th 
part of the amount of fire-damp requisite to form an explosive 
mixture. The action of the instrument depends on two fine 
platinum wires, connected with levers and a pointer, in the 
form of a differential metallic thermometer. One platinum 
wire is enclosed in an air-tight cylinder, while the other is 
placed within a cylinder of wire gauze. The wires are under 
slight tension, and by means of the multiplying levers, any 
expansion or contraction thereof is indicated by the pointer 
on the scale, but so long as the expansion or contraction is 
the same in both wires, the pointer does not move: it is only 
in the case of unequal expansion or contraction that the 
pointer is affected. “By means of the small knob shown in 


the illustrations at one end of the handle, a momentary 
electric current may be passed through the platinum wires, 
heating them to a temperature of 200 or 300°. So long as 
this is done in pure air, no deflection of the pointer takes 
place, but in the presence of fire-damp or any explosive gas, 
a deflection proportional to the amount of gas present, im- 
mediately follows. This is due to the exposed wire igniting 
the gas surrounding it, and the additional heat generated 
causing a correspondingly greater expansion of the wire—the 


‘other wire only being heated by the electric current. The 


lower dial, fig. 1, is that on which the pointer indicates the 
percentage. The upper dial is an arrangement by which an 
alarm bell, shown in fig. 2, may be set to ring at any per 
cent. If the pointer on this dial be set, say, at one per cent. 
before commencing a search and the instrument carried in 
the hand, while the knob on the handle is occasionally pressed, 
the bell will ring directly fire-damp to that amount is met 
with. Thus the searcher does not require to be constantly 
inspecting the dial. 








Fig. 1 shows the mechanism of the instrument, the front 
being opened. Free access of air is obtained through the 
wire gauze at each end of the case. The front is fitted 
with glass, so that the dials may be seen without opening it. 





Fig. 2. 


In fig. 2, the case is opened to show the alarm bell, and the 
dry cells for giving the necessary electric current. As the 
current is only taken for intervals of one second each time, 
the cells will last for a considerable period. 

In the event of the instrument being used in an explosive 
mixture, there is not the slightest danger of ignition, as the 
heated platinum wires are enclosed in a double casing of wire 
gauze. The object of the apparatus is, however, not to in- 
dicate the percentages near explosive point, but to show the 
existence of quantities much too small to affect ordinary 
safety lamps. For this reason the dials are only divided to 
3 per cent., but if desired, may be graduated to explosive 
point. 

When travelling, the tension is taken off the platinum 
wires by depressing a small lever at the side of the case. 
This is to prevent the fracture of the wires by a blow or jerk. 
Should the wires become damaged, new ones can be inse 
in a few seconds, 
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The object of the patentees is to provide an instrument 
which may be used under all circumstances and by anyone 
without a previous knowledge of its working. If desired, it 
may be placed in any gaseous part of the mine workings and 
connected to a recording arrangement with alarm in the 
manager’s office above ground. Any undue accumulation of 
fire-damp in the neighbourhood of the apparatus would be at 
once indicated to the officials, automatically and instanta- 
neously. 

Messrs. Gent & Oo., electricians, of Faraday Works, 
Leicester, are joint owners of the patent with the inventor, 
and the sole manufacturers of the instrument. 


i i 
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THE FRITSCHE DYNAMO. 


One of the most remarkable developments of the drum 
armature is that due to Mr. Waldemar Fritsche, of the firm 
of Messrs. Fritsche & Pischon, of Berlin. Those who have 
had experience of the actual design of drum armatures, 
know that the end connections, especially in the two-pole 
machines at present in fashion in this country, are very com- 
plicated and unwieldy. The cost of power for excitation, 


| 


} 
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and of copper for the fields, is also serious, because the air 
gap is considerable, and a strong field is desirable. The air 
gap might be reduced by using a Pacinotti armature, if .the 
field poles did not then me hot ; or by adopting hole 
winding, if that did not cause sparking at the brushes. A 
two-pole hole-wound drum machine would also be troublesome 
to make neatly, unless the output were very small for the size 
of the armature. Mr. Fritsche has minimised both these 
difficulties by one device. He uses a winding which has no 
“connectors ” at the end of the armature, and in many cases 
employs iron as the conductor, so that the air space is very 
small. Sparking, due to excessive cross-induction, is avoided 


by making the machines multipolar, so that the pole faces 
are fairly narrow. The winding in the drum armature is 
shown most clearly (fig. 2), which belongs to a four-pole 
machine shown in fig. 1. It will be seen that the armature 
conductors lie spirally, and make a quarter of a turn 
in the length of the armature. The drum is wound with 
two layers of conductor, and the inner layer, which cannot 
be seen, is wound in a left-handed spiral of the same pitch. 
There are no connectors. The ends of the conductors of 
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the outer layer are soldered directly into the commutator 
bars, and the ends of the outer and inner conductors 
are also connected together. The armature circuit thus 
forms a continuous winding round the armature, the 
turns being in series. Fcur lengths of conductor—two 
outside and two inside—thus form a circuit extending right 
round the armature. The pole-pieces are made diamond- 


shaped instead of rectangular, as the corners would obviously 


be useless. The reduction of the pole area is the only draw- 
back to this winding, and it appears to be quite ontweighed 
by the perfect simplicity of construction. The absence of 
end connectors also admits of the construction of a large 
commutator, which is a very important feature. This also 
allows sufficient room for central ventilation. The armature 
does not project much beyond its field, so that the bearings 
are not wide apart and the armature is firm and rigid. 

If we imagine the iron core drawn out of the armature just 
described, we should have a sort of tube of conductors with a 
commutator at one end. If this tube be widened at the 
pulley end, we get a core with the armature at the small or 
apex end. If it be widened still farther we eventually obtain 
a disc with the commutator at the centre. This is one form 
of Fritsche flat-ring armature. The field resembles that of 
an alternator, having N. and 8S. poles opposite. The poles 
are cut away to suit the peculiar shape now taken by the 
conductors. Mr. Fritsche, however, replaces the copper by 
iron slips. The armature so produced is simple to make, 
very strong, easy to insulate, and splendidly ventilated. If 
the commutator end of the drum be widened instead of the 
other end, the segments come on the outside, and this is the 
arrangement Mr. Fritsche prefers. The commutator 
segments are soldered to the ends of the iron slips, and 
make connection across. The commutator produced is thus 
very large, and cannot heat, and the sections pass the brushes 
so rapidly that there can be no sparking. 

We are indebted to the editor of Industries for the electros 
illustrating this dynamo. 


TEMPERED COPPER. 


AS copper, in its various forms, constitutes a vital material 
of all electric apparatus, and especially that of dynamo- 
electric machinery, all improvements relating to the manipu- 
lation of copper may well claim a prominent position of 
interest to electrical engineers. The solution of the problem 
of discovering a process by which the life of this important 
metal could be prolonged, has much occupied the time of 
investigators. 

It is well known that copper had been tempered by the 
ancients, as borne witness to by specimens of copper-edged 
tools in many museums; but the tempering of copper was a 
lost art, until within a few years, when Mr. Almer Thomas 
discovered the process, as the result of a prolonged attempt 
to overcome a seemingly insurmountable difficulty. Mr. 


Thomas has, in effect, discovered, first, a method of casting 
pure copper without alloys of any kind, and free from blow- 
holes; and secondly, a method by which the copper so cast 
can be hardened sufficiently for all mechanical uses, and im- 
parted a strength equal to that of ordinary steel, or, if 
desired, made as malleable as wrought-iron, and capable of 
being welded or forged into any desirable shape by any 
blacksmith. The success with which the new metal met 


DUS TRIES 
+ 2 


a. 


_ at once enlisted the attention of capitalists, and resulted in 


the formation of the Eureka Tempered Copper Company. 

This company, in less than two years, was enabled to con- 
struct large works, devoted entirely to its own uses, being, 
it is said, probably without exception the largest copper 
foundry in the world. It is designed to accommodate 12 
massive copper furnaces. 

With a material of this kind at their command, and 
knowing the difficulties encountered with commutators and 
brushes, it is not to be wondered at that the company de- 
voted a great deal of their attention, and a large part of 
their works, entirely to the manufacture of commutator seg- 
ments and brushes. For, in spite of the many attempts 
which have been made to supersede the employment of 
copper subjected to wear in electrical apparatus, the fact 
remains that at the present time no substitute is available 
which can be said to compare with copper for such 
purposes. This quest for a substitute was early inaugurated 
in the prese nt electrical era, and, as a result, we may note 
the employment at various times of commutator bars of brass 
and various alloys, and even of iron, but they all lack the 
essential quality of conductivity and toughhess which 
copper alone possesses, and which is brought out in a still 
more marked degree in the tempered copper manufactured 
by the Eureka Company. Their metal combines those 
peculiar qualities which enables the commutator bar to 
withstand the peculiar action to which all surfaces trans- 
mitting heavy electric currents are subjected. This 
quality, once it became known, was quickly appreciated by 
the manufacturers of electrical apparatus in America, with 
the result that at present scarcely asingle part of electrical 
machinery subject to rubbing contact and wear is now 
employed in which “ tempered ” copper is not used. 

The company make a variety of commutator segments 
for employment in various types of machines. There are 
two well-known types of commutators made by them, one 
being that employed with the Gramme and Siemens 
armatures, and the other a Brush commutator. But 
there are still more important surfaces subject to wear on 
the dynamo, namely, the brushes, and in this direction also the 
Eureka Company has applied its metal with much success. 
They are manufacturers of various types of brushes, from 
those with fine slits up to the type embodying almost a solid 
construction, adapted to various kinds of machines. These 
brushes partake of the same nature as the commutator-segments 
in their wearing qualities, in toughness, as well as in their 
conductivity, and, as a consequence, where both are used, 
the sparking at the commutator is reduced to a minimum. 
The heavy wear met with in some of the practical details of 
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electric railway work has also developed several important 
applications for tempered copper in that direction. Among 
these we may mention its employment in the gears used to 
transmit the power from the motor to the car axle, and also 
for trolley wheels, to take the current from the overhead 
wheel ; its peculiar toughness gives it not only a long life, 
but the anomalous structure of tempered copper largely reduces 
the noise, which is so noticeable and disagreeable a feature 
in most pinions. In the case of the Eureka tempered 

trolley wheels, its wearing qualities have also largely reduced 
the difficulties pcr by this necessary adjunct to 
electric railway work. That important vade mecum of the 
electrical worker, the soldering iton, has also brought out 
the admirable qualities of such soldering irons, which are 
very little liable to “ burn.” 

Numerous tests have shown tempered copper to consist of 
copper 99°981 per cent. pure, with a tensile strength of 
64,000 lbs. per square inch, and a compression strength of 
189,000 Ibs. to the square inch. A test made a short time 
ago by the Austrian Government Industrial Department at 
Vienna showed a higher tensile strength than many of the 
steels which had been tested there. Wire made from tem- 
pered copper is being largely used for all —— where 
great strength is desired, and its purity renders its conduc- 
tivity far greater than that of copper alloys. Its use for 
telegraphy and telephony, especially long-distance telephony, 
in the States is rapidly increasing. Its fibrous nature makes 
it an excellent metal for bearings, to which purpose it is now 
being largely _—- We may note here, also, that in re- 
cognition of the remarkable and valuable properties of 
Eureka tempered copper, the company have been awarded 
the John Scott medal of the Franklin Institute. 

Besides the shops, the works of the company embrace 
large stores and packing rooms. The products here 
assembled include everything made of copper, from the 
smallest contact buttons or spiral springs, to bearings weigh- 
ing half a ton each. The machine shops and pattern rooms 
are also extensive, and all buildings are equipped with 
machinery of most modern construction and latest improve- 
ment. The situation on the line of the Lake Shore Rail- 
road, and the New York, Chicago, and St. Louis Rail- 
road, with branch tracks running into the works, gives them 
unexcelled shipping facilities. Each department of the 
immense works is under the direct charge of a foreman of 
thorough training and experience, and only skilled workmen 
find employment in the works. With these advantages, the 
company is enabled to produce the best quality of work, 
which is attested by the fact that there is scarcely an elec- 
trical manufacturing concern in the United States and 
Canada that does not use tempered copper in one form or 
another. The growth and success of this important enter- 
prise is a most striking instance of the manner in which elec- 
tricity stimulates work in other fields. The chemical analysis 
which has been made by Dr. F. A. Genth, of Philadelphia, 
of tempered copper in various forms, confirms that it is pure 
copper without alloy, and that no chemicals are added in the 
process of tempering. 














Tempered Copper. A. 
| Py Edge | Casting, |. Not 
| Cumin. gleoes. Castings. | tompesed. | ‘Tempered. 
Silver... 0096 | 0053 0095 | 0026 0025 pe. 
Copper .... 99°890 99961 | 99914 | 99930  99°981 p.c. 
Tin... ...| traces 0045 | 0094... ses 
Lead ...| traces traces | traces se eee 
Iron... 0°056 0069 0056 0082 0°088 p.c. 
Aluminum rs. “we 6666 os ie 
Zine = dee tee ons ioe 
Arsenic ... ae | eae ei 0°046 0042 p.c. 
Phosphor sie ae se 0017 0-018 p.c. 
100154 p.c. 


100042 100128 100159 | 100-101 





The last two analyses were made from the same bar. A, 
not tempered, being made from the bar cast by the process of 
the Eureka Company, but untempered; and B, tempered, 
being made after that bar had been tempered. The Eureka 
Tempered Copper Company have recently appointed, as their 
representatives in the United Kingdom, Messsrs. O. Berend 
and Oo., of London, and this firm, as well as the Eureka 


mdence and enquiries, 
and will be pleased to give all further information on this 
very excellent new material, which, when fully known, is 
sure to be found invaluable for a great number of purposes 
for which, as yet, manufacturers have not been able to obtain 
a metal possessing the necessary qualities. Lette 


Company themselves, invite o— 





NOTES. 


Volk’s Electric Railway.—We have received a copy of 
the seventh edition of Mr. Volk’s pamphlet on “ Volk’s 
Electric Railway, and How it is Worked.” 








The Supply of Platinum.—There is no fear of the 
sources of platinum failing to meet the demand; consumers 
have only to fear trade combinations or “rings.” According 
to the Journal of the Society of Arts, there are strata at 
Bisserski, in the Ural Mountains, which can alone supply 
the total quantity of piatinum required for the consumption 
of the world for many years to come. Platinum is found 
in Brazil and in the Cordilleras, where it occurs in hard 
serpentine rocks; it is only in the deposits of the Ural 
Mountains that the metal is found in grains. The richness 
of the sand in which these grains occur is represented by the 
figures 17 to 21 grammes of platinum to every 1,640 kilo- 
grammes of sand. Stories are told in the Urals that, when 
the demand for _—— was insignificant and the price 
very low, the gold miners who found this metal in grains 
whilst gold seeking used to use the grains for shot instead of 
lead for firing at wild birds. All the platinum extracted 
from the Ural Mountains, after having paid a tax of 3 per 
cent. in kind, is sent to St. Petersburgh for treatment and 
shipment to foreign markets. Throughout the whole world 
only about 3,000—4,000 kilogrammes of platinum are 
annually used, but the consumption steadily increases. 





A Reason for Rubber Famine,—Can it be wondered at 
that we are threatened with rubber famine, when such 
methods of collecting the gutta as the following are prac- 
tised :—A tree having been selected, is felled, and as it lies 
on the ground, rings about an inch broad are cut in the 
trunk at intervals all along the whole length, and also along 
the branches, with a parang, or Malay knife. [We are 
speaking of gutta collecting in Borneo.| These cuts soon 
become filled with the white cream-like sap, and in about 
half-an-hour the gutta will have separated from the aqueous 
— of the sap, and may be removed by rolling a small 

all of it round in the cuts, to the edge of which the coagu- 
lated gum adheres, and forms a disc, varying in size accord- 
ing to the number of scores it is rolled in. These discs are 
then boiled in water, made into balls, and sold by the col- 
lectors to middlemen, who — it to Singapore and Penang. 
The gutta is at first white, but soon changes to pink, and 
finally to a brownish red. The amount yielded by a single 
tree about 100 feet high, and whose age was estimated to be 
over 100 years, was 2 lbs. 5 ozs. of fairly clean gutta, valued 
by a Malay dealer at 3s. 3d. per pound. The product of a 
century’s growth is therefore worth only 7s. 6d.! 





Ignition Temperature of Electrolytic Gas.—In con- 
tinuation of the experiments which have already been reported 
in the ELEcTRICAL REVIEW, F. Meyer and V. Meyer passed 
electrolytic gas at the ordinary atmospheric pressure through 
a glass tube contained in a cylinder of sheet iron, dipping 
into a bath of boiling zinc chloride. They noticed that if the 
bath is set boiling and then the gas be passed, a very con- 
siderable explosion takes place at once ; if the tube, however, 
be filled with electrolytic gas, and then introduced into the 
bath of boiling zinc chloride, water is formed without explo- 
sion. If the passing of the gas be stopped, then the bath 
heated to boiling point, a forcible explosion may be obtained 
by simply re-starting the current of gas. Determinations of 
the temperature showed it to be 730° Centigrade. Next, zinc 
bromide was taken for the bath, but with this no explosion 
could be obtained ; the temperature in this case was 650° 
Centigrade. Hence the temperature of ignition must lie 
somewhere between 650° C. and 730° C. 
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Ilford Lighting.—A committee, consisting of the Rate- 
payers’ Association, has been formed to go thoroughly into 
the electric lighting question for Ilford. Ata recent meeting, 
a shareholder in the gas company said that the gas was so 
bad that even he could not use it. 





Coast Communication.—Commenting upon the results 
of the establishment of electrical coast communication, the 
Times publishes the following :—‘‘ During the recent storm 
there were no less than three instances in which the newly- 
established telephone wires proved of service. At Brancaster 
the lifeboat was called out by a telephone message from the 
coastguard at Thornham and saved five lives. At Hunstanton 
the lifeboat crew were promptly assembled in response to a 
telephonic message, but the necessary assistance was given by 
another boat ; while at Winterton the telephone was success- 
fully used to secure the services of a tug from Yarmouth to 
tow out the lifeboat to assist a wreck on the Happisburgh 
Sands.” 


Obtaining Money Under False Pretences,—Fred. H. 
Whipple, says the Western Electrician, has been arrested on 
the charge of obtaining money under false pretences. 
Recently he was arraigned in the district court of Pittsfield, 
Mass., on the charge of securing $100 on a worthless draft. 
Bail was placed at $1,000, but the prisoner was unable to 
secure it, and was obliged to go to jail. Many other charges 
of a similar character have since been filed, mostly by elec- 
trical concerns. Whipple will be remembered as the pub- 
lisher of “ Whipple’s Reports” and “ Whipple’s Directory.” 
Both of these publications have passed out of his hands, yet 
he has, it is charged, been obtaining money on drafts made 
on the Fred. H. Whipple Publishing Company. 





The Cost per Unit.—Mr. Magnus Volk sends us an 
interesting note regarding the result of a lengthy test made 
for the purpose of arriving at the prime cost of a Board of 
Trade unit of electricity, when generated by means of a 
dynamo driven by a gas engine. The engine was a 12 H.P. 
nominal Otto (old type), the dynamo a compound-wound 
Siemens (1885 type), 160 volts, 40 amperes. The gas was 
measured by means of an ordinary dry meter, and the elec- 
tricity delivered to the cars by means of a wattmeter, 
carefully adjusted. The demand for the current was, of 
course, variable, and had it been constant, the price per unit 
would have come out lower. Cost of gas, 2s. 9d. per 1,000 
feet ; cost of electricity per unit, 2°7 pence. To the latter 
add 0°1 for slide lights = 2°8 pence, or 11°8 units per 1,000 
cubic feet of gas, 





Mammoth Dynamos for the World’s Fair.—A dis- 
tinguishing characteristic of the Westinghouse Electric and 
Manufacturing Company’s exhibit at the World’s Columbian 
Exposition will be the great size of the alternating current 
incandescent dynamos employed. These machines will form 
a portion of the service plant of the exposition, and 10 or 11 
of them will furnish nearly all the current for incandescent 
lighting at the World’s Fair. They will have a capacity of 
10,000 lights each, and will be the largest dynamos ever 
built in the United States. Both direct connected and 
belted machines will be used. The combination of engine 
and dynamo, in the former type, covers a space about 30 feet 
long and 14 feet wide, and the engine is 19 feet high. The 
dynamos are set 4 feet below the floor line and extend 10 feet 
above it. The machines are multipolar. Each one has two 
sets of field magnets and two armatures on one shaft. The 
collector rings are on either side of the two armatures. The 
machines are designed to run at 200 revolutions per minute, 
and at this speed the output will be 350 ampéres at a poten- 
tial of about 2,200 volts. The belt-connected machines, says 
the Western Electrician,will cover almost as much floor space, 
although not nearly so high. Much of this space, which is 
22 by 14 feet, will be taken up by the monster pulley, which 
will transmit the 1,000 horse-power from the belt to the 
armature shaft. This wheel will be 9 feet in diameter, and 
have a 6-foot face. The current from these great machines 
will be carried from the central station to the multitude of 
converters in about 60 primary circuits, about half of which 
will be laid in subways and half on the elevated railway 
structure. About 150 miles of cable will be needed, mostly 
No. 4 B, and 8. gauge. 


Hull Electric Lighting.—To-day, a Board of Trade 
enquiry will be held by Major-General H. D. Crozier, at the 
Hull Town Hall, concerning the application of the Hull 
municipal authorities for sanction to borrow £25,000 for 
electric lighting purposes. 

Newcastle Electric Lighting.—A deputation, consisting 
of the principal tradesmen of Grey Street, Newcastle, have ap- 
proached the City Lighting Committee, requesting the light- 
ing by electricity of Grey Street. The matter is receiving 
very careful consideration by the committee. 

Cardiff Electric Lighting.—At last week’s meeting of 
the Cardiff Lighting and Electrical Committee, the plans 
prepared by Mr. Massey, electrical engineer, of the proposed 
new electrical works on the Canton Common, adjoining the 
Great Western Railway, were submitted to the committee 
and approved. 


Church Electric Lighting.—On Saturday last St. Luke’s 
Chapel—an appendage of the Brompton Hospital for Con- 
sumption—which has been enlarged and improved, was lit 
up by incandescent lamps, three rows of which are suspended 
from the roof, while in the chancel, on either side of the 
alter, are clusters of the same. The officials of the Charing 
Cross Hospital, also, have recently added to their electrical 
appliances. 

Electrical Nomenclature.—Mr. Mordey did good service, 
says Industries, by introducing the term “ alternator,” and 
in the United States they require an equally good word 
to use for “direct-current dynamo.” “Director” seems 
to the point, except that it might be considered a slight upon 


- a machine to associate it in any way with the manipulation 


of limited companies. We also think the plural of dynamo 
should be “ dynamoes,” as there is no reason why it should be 
made an exception to the ordinary rules of orthography. 
Similarly, the plural of “ henry” should be “ henries.” These 
are all questions of convenience and the survival of the 
fittest. Dynamotor, a very convenient word, is rapidly coming 
into use. It is shorter than “ Direct-current transformer,” 
and runs better than “ motor dynamo ” or “ dynamo motor.” 
It is also made up of two languages in defiance of elementary 
philology, and thus agrees with many other electrical terms. 


The Drawbacks of Underground Continuous Current 
Distribution.—In a recent article in L’ /ndustrie Electrique, 
M. G. Claude considers the whole question of the deterioration 
which has been found to take place in gas pipes which run in 
the proximity of continuous current electric light conduits. 
Several cases of this kind have occurred in Paris, Athens, 
and elsewhere, but always in cases where bare wires in con- 
duits are concerned. M. Claude has made some elaborate 
analyses and experiments which, although they have enabled 
him to reproduce the phenomena observed, do not really 
afford information of particular value. The results are dis- 
tinctly traceable to leakage, and the cure is, of course, either 
the improvement of the insulation or, as suggested, the use 
of alternating current systems only, which suggestion, it 
seems to us, savours very much of the ridiculous, as the 
existence of leaky cisterns or pipes hardly calls for the 
change of a system of supplying water. 


Sky Signs.—We understand that on Thursday night, 
October 6th, from the grounds of the camp of the 
“ Buffalo Bill’s Wild West,” the electricians at the Earl’s 
Court Exhibition succeeded in placing the luminous letters 
“BU F” on the clouds, which letters were seen by hundreds 
of people, a number of whom congratulated Messrs. R. J. 
Canavan and H. Jackson, the electricians, on having accom- 


plished this scientific feat. From that date to the present 
time they have frequently repeated the experiment, and have 
placed Colonel Cody’s portrait not only on the clouds, but 
also on artificially made clouds, and on a secondary beam of 
light as a background. These experiments have been 
witnessed by hundreds of people, and were carried on under 
the auspices of Colonel Cody and Mr. Edward Curtice, 
whose invention the electricians were engaged in develop- 
ing. This invention is being demonstrated at Messrs. 
Crompton & Co.’s works, Lillie Bridge Road,West Bromp- 
ton, every evening this week, after 8 p.m. 
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Singapore and Electric Lighting.—The municipal 
engineer of Singapore, Mr. Jas. MacRitchie, C.E., has re- 
cently drawn up a report concerning a proposal for the intro- 
duction of lighting by electricity in the city, and from it we 
glean that there is every prospect of business in that 
direction. 


Wigan and Electric Lighting.—The Gas Committee 
of the Wigan Corporation have decided to make application 
for powers to borrow £50,000 for electric lighting purposes. 
It is expected that the work for the erection of stations, &c., 
for the distribution of the new light within the borough, will 
be commenced at no distant period. 


Nelson and the Electric Light.—On Saturday last was 
commenced the external work required in establishing an 
electric light installation on the low-tension system, with 
underground cables, for the Nelson Corporation. At present 
it is intended to illuminate about a mile of the principal 
streets of the town with electricity. 











Storage Battery Litigation in the United States.— 
The decision of the United States Court of Appeals in the 
case of the Brush Electric Company against the Electrical 
Accumulator Company, has just been given in favour of the 
former. This decision terminates the lengthy contest which 
has been going on in the United States. 





The Preparations at Bristol.—At their meeting on 
Friday last, the Bristol Town Council accepted the tender of 
Mr. Hayes, a local builder, for the erection of the central 
electric lighting station at a cost of £13,846. The chairman 
of the committee (Mr. G. Pearson) explained that the tenders 
ranged from £14,900 to £12,900, and that of Mr. Hayes 
was about £200 above the lowest. The reason it was 
accepted in preference to the latter was that Mr. Hayes 
undertook to complete the contract in nine months, whereas 
the lowest tenderer required twelve months. Time was an 
important element in the matter. With the acceptance of 
the tender the works in connection with the station might be 
said to be completed, and the committee would have next to 
consider the distribution mains and transforming stations. 





Cork Literary and Scientific Socicty.—On the 20th 
inst., the first meeting of the Cork Literary and Scientific 
Society for the session 1892-93 was held in the Municipal 
Schools of Science and Art. Mr. T. Farrington, M.A., 
F.C.8., F.L.C., read the council’s report of last session’s work, 
which referred in a complimentary manner to the admirable 
paper presented by Mr. T. Plummer, Engineering Branch, 

ostal Telegraphs, in competition for the “ Percival ” medal, 
on the “‘ Industrial Applications of Electricity in Ireland.” 
The medal—silver, with a gold centre—was then presented 
to Mr. Plummer by the president, Mr. C. J. Dunne, J.P., 
&e. The examiners in the medal competition were—Mr. 
Denny Lane, M.A., &c., ex-president of the Gas Institute, 
and Mr, Philip Barry, M.I.C.E., &c., engineer to the Cork 
Harbour Board. 


Gas v. Electric Company Dividends,—At a meeting of 
the National Safe Deposit Company, held last week, it was 
stated by the Marquis of Tweeddale that the company had 
fitted up their own electric lighting plant at a cost of £650, 
and the light cost them actually less than gas. In his 
speech, he said he believed if they were to derive their elec- 
tricity through an outside firm the cost would be something 
like 100 to 200 per cent. greater than for gas. Money, 
making this a matter for comment, publishes the following :— 
“Tnvestors in the various electric lighting enterprises will 
scarcely feel disposed to throw up their hats when they note 
what the Marquis of Tweeddale has just been saying. 
° . Electricity, as supplied by the companies, is 
vastly more expensive than gas, and must remain so if divi- 
dends are to be earned and paid on the heavy capitalisation 
exacted by promoters. Then comes the other consideration. 
Should the Safe Deposit Company’s experiment prove a real 
success, the owners of important properties may be expected 
to fit up their own installations, and this will read ruin to 
the electric light shareholders. To put it plainly, the point 
raised by the Marquis of Tweeddale is a very ugly one for 
many investors.” 








Electric Light in Boscombe.—The electric light was 
used for the first time in the Boscombe Arcade a few days ago. 
There are three lights of 300 candle-power each in the in- 
terior of the building, and two other lights at the entrances. 





The Electric Light in Derry,—At a meeting last Friday 
of the Lighting Committee of the Derry Corporation, it was 
agreed that Mr. M‘Clelland’s offer of a site for the gene- 
rating station be accepted. Mr. Blake was instructed to 
prepare plans and specifications for the public lighting of the 
entire city. It was also ordered that the plans and specifi- 
cations, when prepared, be submitted to Dr. John Hopkinson, 
M.A., F.R.S., for his opinion on the electrical portion of the 
scheme, and that a mechanical engineer be appointed to give 
his opinion on the steam machinery. 

Windsor and Electric Lighting.—At a special meeting 
of the Windsor Town Council last week, a large amount of 
correspondence between the Town Clerk, Messrs. J. E. H. 
Gordon & Co., and the Board of Trade, was read. There 
was a deal of discussion, after which the following resolution 
was passed :—“ This Council regret that the company have 
not satisfied the Board of Trade that they are in a position 
to fully and efficiently discharge the duties and obligations of 
the provisional order, but in order not to prejudice the action 
of the Council in future, the Town Clerk give notice to the 
Windsor and Eton Electric Light Company, under section 14 
of the order, that the Council disapprove of the company 
opening and breaking up any of the streets or highways, or 
commencing any other works, until they have satisfied the 
Board of Trade, as required by section 7 of the provisional 
order.” It was also agreed that a committee of the Council 
be appointed, composed of members not interested in gas or 
electric light companies locally, to confer with the directors 
of the company and report to the Council. 

The Taunton Lighting.—An independent valuation of 
the Taunton Electric Lighting Company’s plant has just been 
made by Dr. J. A. Fleming on behalf of the Laing, Wharton 
and Down Construction Syndicate, Limited, for the purpose 
of ascertaining the suitability, or otherwise, of the plant for 
the present and future electric lighting of Taunton, particu- 
larly in view of its possible acquirement by the Town Council. 
Dr. Fleming has arrived at the following conclusions :— 
(1) That the system of electric lighting now in operation at 
Taunton is one which is, in his opinion, best adapted to the 
present requirements of the town. (2) That the plant is in 
very fair condition, and is of a thoroughly good type, and 
the general arrangements and site of the station had been 
made with all reasonable forethought for the future. 
(3) When the whole of the power available was being taken 
up, and some small additions made to it, there was no reason 
to doubt that it would be capable of producing the full 
output of which it was capable, at a cost which would leave 
a margin sufficient to provide the necessary annual amount 
for the redemption fund for the first cost and for extensions 
necessary, if it were taken over by the corporation as it stands, 
at the figure which had been arrived at as its fair purchase 
value. (4) Taking it as it stands, and assuming that the 
necessary custom can be obtained (which is almost certain) 
to fully load up the existing plant, and provided that the 
minor improvements suggested, especially the use of a small 
alternator, and the introduction of meters, are afforded, he 
saw no reason why the working of the plant daily, from dask 
to dawn, would result in financial loss. On the other hand, 
the difference between the full gross ible revenue and 
total generating expenses should be sufficient to provide an 
annual contribution of £680 towards the redemption fund, 
and, as the lighting extended, should leave a margin of 
profit. (5) Having regard to the state of the plant and its 
original total first cost—a statement of which he had seen 
—and the fact that the proposed purchase price includes the 
freehold of the land, he does not consider that the proposed 
purchase price—which was fixed at £9,300—was an unrea- 
sonable figure for the acquirement of a plant suitable for the 
supply of 1,500 16-C.P. incandescent lamps and 90 arcs. 
(6) 1f the arc and incandescent lighting is extended to the 
whole of the streets of the town, and if custom outside by 
private consumers can be obtained equal to a yearly demand 
of 100,000 units, he thought that the clectric lighting might 
become a source of profit to the ratepayers. 
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“How to Light Camberwell by Electricity.”"—The 
Camberwell Vestry have given the necessary power to the 
General Purposes Committee to secure the services of a 
gentleman to lecture at the Vestry Hall on “ How to light 
Camberwell by electricity.” 


Lectures.—We understand that Mr. E. R. Dolby, Assoc. 
M.Inst.C.E., Mem.Inst.Mech.E., Wh.Sc., has been appointed 
by the Berkshire County Council to deliver a series of lectures 
upon “ Steam Engines and other Prime Movers, with special 
reference to their use for Agricultural purposes.” 


Ealing and Electric Lighting.—The Electric Lighting 
Committee have recommended the Ealing Local Board to 
take the matter of electric lighting the district into their 
hands and not leave it to a private company. Enquiries are 
being instituted as to the probable number of consumers in 
the event of its introduction. 











Bournemouth Electric Lighting.—An application has 
been made to the Bournemouth Town Council by the Bourne- 
mouth Electric Supply Company, for permission to lay an 
underground main from Ol Christchurch Road to No. 9, 
Wootton Gardens. The council granted permission, subject 
to the company supplying such safeguards as might be neces- 
sary to the satisfaction of the surveyor. 





Accident at Cambridge Electric Lighting Works.— 
An accident occurred on Tuesday morning at the electric 
lighting works which are now in course of construction at 
Cambridge, by the falling of a quantity of brickwork in the 
furnace room. Several workmen were more or less injured, 
and one, who was extricated with difficulty, was conveyed to 
the hospital in an apparently dying condition, he having sus- 
tained a severe scalp wound. 





Kingswood Electric Lighting.—At the Kingswood 
Local Board meeting last week, several members complained 
of the irregularity of the electric light, and that some of the 
lamps went out on Monday and .Tuesday nights. The 
cause was found to be that there were several punctures in 
the insulation which had doubtless been caused by the 
lightning. It was agreed that a reduction be requested 
in consequence of the lamps not being lit on the two nights, 
and that in future all possible penalties be inflicted. 





The Force of Imagination—An Amusing Incident. 
—Preparatory to the visit of the Princess Louise to open 
the Aberdeen ~~ Infirmary the other day, the consulting 
engineer, Prof. Jamieson, had requested that the storage 
cells might be thoroughly charged by a continuous run 
of one set of the engines and dynamos for 30 consecutive 
hours. On the evening of the completion of the charge a 
very brilliant Aurora Borealis took place, causing frequent 
momentary reflections from the glass roof of the dynamo 
room, which so terrified the hospital authorities that they 
attributed the phenomena to the surcharging of the accumu- 
lators! They accordingly proceeded, without delay, to turn 
on the lamps as fast as possible to the cells, with the view 
of lessening, as they thought, the excessive amount of 
stored electrical energy. They at the same time telephoned 
for the electricians, Messrs. Whitelaw and Linny, to come at 
once and stop the lightning! Fortunately, type K of the 
E.P.S. Company had been fitted, which admits of any extra 
or sudden demand for current, even from such an unusual 
cause, without detriment or danger to the plates. 





NEW COMPANIES REGISTERED. 





United Electric Tramways, Limited.—Capital £30,000, 
divided into 6,000 shares of £5 each, with power to increase 
the same ; to construct, purchase, or otherwise acquire, equip, 
maintain, work, use (by horse, steam, electricity, or other 
power), any tramway or tramways in the United Kingdom of 
Great Britain and Ireland, or in any foreign country, colony, 
or dependency, and to carry on the business of tramway, rail- 
way, omnibus proprietors, and carriers of passengers’ goods, 
stock, merchandise, and minerals in the said countries, or 


any of them. The subscribers (with one share each) are :— 
A. E. Orchard, 4, Chapel Terrace, Forest Gate, E., surveyor’s 
clerk ; Alfred Wheat, Waverley, High Road, Upper Clapton, 
clerk ; Louis du Cane, 500, Broad Street, solicitor ; C. Chabit, 
Fernleigh, Romford, gentleman ; A. J. Kent, 8, Cross Street, 
Wimbledon, accountant ; A. Robinson, 20, Espingham Road, 
Putney, solicitor’s clerk ; A. Luttringham, 50, Mildmay Park, 
N., commercial clerk. The number of directors shall not be 
less than three nor more than seven, unless a general meeting 
shall otherwise prescribe, the first being appointed by the 
subscribers to the memorandum of association. Qualification 
not stated. Remuneration : £200 per annum to the chair- 
man, and £150 og annum to each of the ordinary directors. 
Registered on the 22nd inst. by Millington & Drew, 148, 
Winchester Street, E.C., solicitors. 

Bohm & Co., Limited,—Capital £20,000, in £1 shares. 
Objects : To carry on the business of electrical and mechani- 
cal engineers, merchants, and manufacturers of, and dealers 
in electric, magnetic, telegraphic, and other appliances and 
apparatus ; and of appliances and apparatus that may be 
used in connection therewith. Signatories (with one share 
each): E. B. B. George, 42, Little Britain; H.'T. Woods, 
35, Queen Victoria Street, E.C.; J. Burke, Windlesham ; 
A. Turner, 35, Queen Victoria Street, E.C.: E. Bohm, 42, 
Little Britain ; T. L. Cooper, 9, St. Mildred’s Court, E.C. ; 
W. L. Cooper, 9, St. Mildred’s Court, E.C. The number of 
directors is not to be less than three nor more than five. 
Qualification : £50. Remuneration: £50 per annum for 
each director, and £25 per annum as an additional sum for 
the chairman. Registered on the 21st inst. by Wm. L. 
Cooper, 9, St. Mildred’s Court, E.C. 





OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





City of London Electric Lighting Company, Limited. 
—The annual return of this company, made up to the 15th 
ult., was filed on the 27th ult. The nominal capital is 
£800,000, divided into 40,000 ordinary and 40,000 pre- 
ference shares of £10 each. 389,006 ordinary shares have 
been taken up, and the full amount called. The calls paid 
amount to £38,998, and unpaid to £62. 

Keighley Electrical Engineering Company, Limited. 
—The statutory return of this company, made up to May 6th 
last, was filed on August 2nd. The nominal capital of the 
company is £10,000 divided into 10,000 shares of £1 each. 
2,408 of these have been taken up, of which 2,400 have been 
issued as fully paid. The full amounts have been called and 
paid upon the remaining eight shares. 


Midland Electric Light and Power Company, 
Limited,—The annual return of this company, made up to 
the 14th ult., was filed on the 23rd. The nominal capital of 
the company is £50,000 in £10 shares. 3,139 of these have 
been taken up, of which 3,132 have been issued as fully 
paid. On the remaining seven shares the full amounts have 
been called and paid. 

London and Hampstead Battery Company, Limited, 
—The statutory return of this company, made up to 21st u!t. 
was filed on the 29th. The nominal capital is £50,000, 
divided into 7,000 preference shares and 3,000 deferred 
shares of £5 each respectively. 3,457 shares have been 
taken up. The full amount has been called up on each of 
157 preference shares and £2 on each of 300 preference 
shares. The calls paid amount to £1,335 and unpaid to 
£50. Registered office, Finchley Road, Hampstead. 


Mather & Platt, Limited.—The statutory return of 
this company, made up to the 7th ult., was filed on the 
14th. The nominal capital of the company is £200,000, in 
£10 shares ; 15,000 shares have been taken up, upon each 
of which £9 has been called, and all calls (£135,000) have 
been paid. Registered office, The Salford Iron Works, 
Manchester. 

Poole & White, Limited,—The office copy order of 
Mr. Justice Bruce (sitting as Vacation Judge) directing that 
this company should be wound up, was filed at Somerset 
House on the 21st ult, 
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Pontypool Electric Light and Power Company, 
Limited,—The statutory return of this company, made up 


to August 11th, was filed on the 24th ult. The nominal 
capital of the company is £10,000 in £5 shares. 280 shares 
have been taken up and no calls made. 

The Sunderland and District Electricity Company, 
Limited.—A letter has been filed from the solicitors of this 
company, dated March 3rd, 1892, stating that since its regis- 
tration no business has been commenced. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Altona, Prussia.—November 3rd. For the supply of 
telegraph stores and materials during 1893-4, for the Altona Direction 
of the Prussian State Railways. Particulars from the Materialien- 
Bureau, Behnstrasse 57, Altona. 


Arundel, Sussex.—October 31st. For engine room, 
boiler house, fitting room, &c., for the electric lighting of Arundel 
Castle. Particulars from Major Mostyn, Estate Office, Arundel. 


Belem do Gram Para.—Tenders for lighting the city 
of Belem do Gram Para, Brazil, by gas or electricity, will be received 
at Belem up to December 30th. 


{+ Dantzic, Wilhelmshaven and Kiel.—November 4th. 
Dockyard supplies of electrolytic copper, 1893-94, for the German 
Navy. Particulars from Das Annahme-Amt der Kais. Werft Ver- 
waltungs-Abtherlung, Kiel, Germany. 


London.—Tenders wanted for the patents (Gibben’s in- 
ventions), electrical table and apparatus, batteries, &c., of the Sub- 
marine Mining and Explosives Company, Limited. Particulars from 
Frederick Thorn, 37, Walbrook, E.C. 


Wolverhampton.— Tenders are invited for construct- 
ing works for the supply of electricity to the central portion 
of the borough, for the Corporation. A copy of the specification 
of the requirements of the Corporation (with a plan of the 
compulsory area to be lighted), will be forwarded on receipt of 
£2 2s., which sum will be repaid on receipt of a bona fide tender. 
Tenders must be delivered at the office of Mr. Horatio Brevitt, town 
clerk, Wolverhampton, by 5 p.m. on November 15th, endorsed “ Ten- 
der for electric lighting.” 


CLOSED. 


Tenders Accepted—St. Pancras.—At a meeting of the 
St. Pancras Vestry last week, on the recommendation of the electri- 
city committee, it was resolved to accept the tender of Messrs. 
Johnson & Phillips for supplying 32-hour Brockie-Pell arc lamps, 
under contract No. 2, for the sum of £1,496 11s. 8d. 





BUSINESS NOTICES, &c. 





The Electric Light in the West End,—Since our last 
report a number of new contracts have been put in hand in this 
district, among which we may mention one by Messrs. Drake & Gor- 
ham, in the premises of the Hon. G. Eden, 54, Cadogan Place. 
Messrs. E. I. Berry, Harrison & Co., Lyric Chambers, Whitcomb 
Street, W.C., are fitting up the premises of Mr. T. Chapman, 54, 
Leicester Square. Messrs. Pyke & Harris have the contract for 
fitting up the Grafton Galleries. Messrs. Miller & Woods, of Gray’s 
Inn Road, are engaged on work at 142, Harley Street, and also at 
15, Weymouth Street. Fitting work has also recently been com- 
pleted in the premises of Messrs. Cogswell & Harrison, 226, Strand, 
and also in the premises of Messrs. Turnbull, Reakes & Co., tailors, 
112, Strand. Messrs. Evans Stewart, Palmer & Co. are at present 
very busy on electric lighting contracts in the West End. The 
following are some of the recent fittings contracts secured :—Messrs. 
Kirby & Co.’s premises, 440, Oxford Street, W.; Messrs. Thomas 
and Sons’ premises, at 32, Brook Street, Grosvenor Square, W.; 
182, Regent Street, for Messrs. Van-der-Weide; Messrs. Scott, Son 
and Claxton’s premises, at 55, New Bond Street; Messrs. Goodyear 
and Co.’s premises in New Bond Street ; also Duke Street Mansions, 
Grosvenor Square, for Messrs. Robinson and Plows. 


Woodhouse & Rawson.— The whole of the surface 
works at Johannesburg, erected for the Village Main Reef Company, 
have lately been lighted by electricity. The dynamo used is one of 
Woodhouse & Rawson’s make, the capacity being 70 ampéres 65 
volts. This serves for 100 lights. The mine itself will not be 
lighted with electricity until a larger dynamo has been obtained. 

The building recently erected as an assay office and laboratory for 
the Standard Bank at Johannesburg, has been fitted up with electric 
bells for internal communication, and a telephone connects the 
manager's office with the bank. Messrs. Woodhouse & Rawson 
United, Limited, are responsible for the electrical fittings, and for 
the copper rod and tape lightning conductor. 





Private Electric Lighting in Glasgow.—In our last 
issue we referred to the installation of the electric light in the 
premises of Wylie & Lockhead, of Buchanan Street, Glasgow. We 


now learn that theve are fitted up, in various positions, 300 lamps of ~ 


16 and 32-candle-power each, and 60 Sunbeam lamps of 150 to 
800-candle-power each. The firm have put down machinery in their 
own basement to supply a considerable portion of the current 
required, and the remainder will be taken from the Corporation 
mains when that source of supply is available. The machinery con- 
sists of a Crossley gas-engine, driving by |belt a dynamo giving an 
output of 8,400 watts. The engine is the largest size of Crossley’s 
special electric lighting t The dynamo is a compound wound 
self-regulating machine, and is driven from the engine by a leather 
belt of a special laminated kind. The whole work has been entrusted 
to Messrs. Mavor & Coulson, who have in hand at present the pre- 
paration of a large number of warehouses and shops for the Corpora- 
tion supply, including Messrs. Stewart & M‘Donald and D. Kemp 
and Son. 


An Electrical Engineer’s Bankruptey.—Charles James 
Allport, described as an electrical engineer, of Woburn Place, 
Russell Square, against whom a receiving order was made on May 
26th, 1891, has lodged with the Official Receiver a proposal for the 
settlement of his affairs. He proposes that a claim by the late Sir 
James Allport, amounting to £3,655, shall be withdrawn, and to pay 
20s. in the pound upon the principal amount of the original debts due 
to his other creditors, respectively, excluding any claim for interest. 
It appears that the debtor commenced business in 1882 with about 
£200 borrowed money, and in the following year he entered into an 
agreement with others for the purchase of concessions and rights of 
working various lead, silver, and other mives in Servia. He attributes 
his insolvency mainly to losses in connection with these mines. His 
liabilities, as shown by the statement of affairs, amount to £14,880, 
with assets £43 only. The Official Receiver reports in favour of the 
proposal. é ; 

Temporary Electric Lighting Installations.—Two 
large West End houses were recently lighted by electricity, one on 
the occasion of a large dinner party, and the latter a ball. The 
lighting being of a temporary character was entrusted to the 
Weymersch Company, who, as usual, supplied the light direct from 
their primary batteries which have been of late so much before the 
public, being accepted as the only successful and economical battery 
suited to installations for short times. The lights on each occasion 
numbered 20, and sufficient power was obtained from five of the 
Company’s boxes, measuring but 2 feet in length and so occupying 
but little floor s , while the objectionable odours so familiar to 
users of other primary batteries were entirely absent. The Company 
have received testimonials stating how efficiently the lighting was 
carried out and expressing satisfaction at the rapidity with which the 
installation was erected and the constant light effected. 


The Electric Lighting of St. Helens’ Town Hall.— 
At the monthly meeting of the St. Helens Town Hall Committee 
last week, says the Liverpool Post, the Town Clerk reported with 
regard to the enforcement of the penalty on the contractors for the 
fixing of the electric light at the Town Hall, that he and the chair- 
man had had a consultation, and had agreed, considering the good 
work done, to remit one-half of the penalty. The agent for the 
company had seen him and pressed for something better, but the 
whole facts having been laid before him, the company ultimately 
assented, and the half of the penalty (£52) had been paid. The 
course taken by the chairman and Town Clerk was agreed to. The 
cor.tractors were Messrs. J. D. F. Andrews & Co. 


Personal,—Messrs. Graham and Morton, of King Street, 
Sterling, have engaged the services of Mr. D. B. Rennie, electrical 
engineer, for the erection of electric and telephone installations. The 
firm have recently fitted up their establishment with electric light, 
and are at present estimating for some large electric lighting installa- 
tions in the north of Scotland. 

We are informed that Mr. David Cook, manager of tke City of 
London Electric Lighting Company, Limited, who has for some 
months past fulfilled the duties of engineer as well as those of 
manager, was, at a meeting of the directors held on the 20th inst., 
formally appointed “ engineer and manager” to the company. 


Claim by firm of Electricians.—Last week, before 
Judge Eddis at the Clerkenwell County Court, Messrs. Dunaway and 
Co., electrical engineers, of 185, Hornsey Road, sued Messrs. Yardley 
and Sons, of 18, Gray’s Inn Road, for £9 5s. for certain electrical 
work carried out. The plaintiff stated that the work was carried out 
according to estimate, and at defendant’s request ; there had been no 
complaint made of the work ‘done, and the charges were fair and 
reasonable. The defendant presented a counter claim for £2 2s. for 
work done, and materials supplied. The judge eventually gave 
judgment for the plaintiffs for £4 0s. 10d. 


The Electric Light at Prescot and Knowsley.—The 
British Insulated Wire Company, at Prescot, have now completed 
the cable for the illumination of Prescot and Knowsley with 
electricity. The generating plant is situated at Prescot. The Prescot 
Watch Factory is to be lighted with 1,500 lights, and other arrange- 
ments are in negotiation for the lighting of various residences in the 
district. The work has been carried out under the direction of Mr. 
8. V. Clirehugh, engineer to the company. 


Extension of Premises.—Mr. Paul, of 44, Hatton 
Garden, E.C., has, owing to the increasing demand for the various 
electrical and physical instruments made by him, taken additional 
premises in Leather Lane. To enable the firm to cope with the 
larger trade orders, the new workshops have been fitted with steam 
power and modern machine tools, but the experimental workshops, 
test rooms, and office will remain as before. 
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Electric Organ Blowing.—An electric organ, on Mr. 
Hope-Jones’s system, is to be erected in a church at Gilston, near 
Sawbridgeworth, Herts, some time next month. The organ has 
already been constructed at the works of Messrs. Bedwell & Son, of 
St. Cecilia House, Cambridge, and some days ago it was tested in the 
presence of a number of musicians. For three hours the capacity 
was tested, and gave every satisfaction. 


Brewer’s Exhibition.—Messrs. Bilbie, Hobson & Co., 
at their stand at the Brewer’s Exhibition, are driving a considerable 
Crompton installation of arc and incandescent lamps with a 14 H.P. 
engine, fitted with ial electric light governor. Visitors to the 
show would see in this an example of the capabilities of the Stock- 
port gas engine to develop brake H.P. very considerably above its 
nominal. 


The Electric Light at Brixton.—The already large 
number of electric lighting contracts in Brixton is being increased 
by some work which is at present being carried out in the premises 
now undergoing extensive alterations, known as the Bon Marché, 
Brixton Road, by Messrs. Waygood & Co., of Falmouth Road, S.E. 


“Domestic Electric Lighting.’”— Mr. Ed. C. de 
Segundo’s work, “Domestic Electric Lighting, from the Consumers 
Point of View,” is now ready, and may be obtained from the pub- 
lishers, H. Alabaster, Gatehouse & Co., 22, Paternoster Row, London. 


J. B. Saunders & Co,—An electric light installation is 
to be fitted throughout the residence of Mr. Thomas Morel, of the 
Lindens, Penarth. The motive power is to be an “Otto” gas engine, 
the lights being run from accumulators. The work is in the hands of 
Messrs. J. B. Saunders & Co., of Cardiff. 


“ Household Electric Lighting.”—A book under this 
title, by Mr. Angelo Fahie, M.I.E.E., is announced. It is being pub- 
lished by Messrs. Spon, of London, and Falconer, of Dublin, and we 
are informed it will be ready in a week or two. 


Removals.— We hear that the offices of the Epstein Elec- 
tric Accumulator Company, Limited, have been removed from 34, 
Cannon Street to 19 and 21, Queen Victoria Street, E.C. 








CITY NOTES. 


The Eastern Extension Australasia and China Tele- 
graph Company, Limited, 


THE directors’ report for the half-year ended June 30th, 1892, to be 
submitted to the thirty-eighth ordinary general meeting on November 
2nd, 1892, reads as follows—‘ The usual statement of accounts for 
the haif-year ended June 30th, 1892, are herewith submitted. The 
gross receipts, including Government subsidies, have amounted during 
that period to £246,988 16s. 6d., against £264,878 6s. 11d. for the 
corresponding half-year of 1891. The working expenses, ‘including 
£26,359 9s. 5d. for cost of repairs to cables and expenses to ships, 
absorb £79,281 11s. 10d., against £71,476 15s. 8d. for the correspond- 
ing period of 1891, leaving a balance of £167,707 4s. 8d. From this 
is deducted £3,041 2s. 11d. for income tax, £31,895 for interest on 
debentures, debenture stock, and contribution to sinking fund, leaving 
£132,771 1s. 9d. as the net profit for the half-year. Two quarterly 
interim dividends of 1} per cent. each, amounting to £62,500, have 
been paid for the half-year, leaving £70,271 1s. 9d. to be carried 
forward. The contract, referred to in the last report, for the manu- 
facture and laying on account of the Netherlands-Indian Government 
of a submarine cable between Acheen and the company’s system at 
Sumatra, has been carried out to the satisfaction of the Government, 
and the line opened for traffic. During the half-year under review, a 
further length of 443 knots of the Rangoon-Penang cable was picked 
up, mostly in good condition, and taken into stock, making, with the 
cable reviously recovered, a total of 825 knots out of 856 knots origi- 
nally laid. The value of the recovered cable is estimated at £42,324, 
and after crediting capital expenditure with £20,000, the amount 
origipally taken from capital towards the cost of the cable, the 
balance of £22,324 has been placed to the credit of the general 
reserve fund. With a view to strengthening the system, a tripli- 
cate cable has been laid out of stock between Penang and Singa- 
pore. The Foochow-Shanghai section has also been partially re- 
newed, and the route slightly altered at the mouth of the Yangtsze 
Kiang river, where interruption from ships’ anchors were becoming 
frequent. The cost of these operations, amounting to £25,974 and 
£5,307 respectively, has been debited to the general reserve fund. 
An arrangement has been entered into with the Government of New 
Zealand for reducing the tariffs over the New Zealand cables from 
3s. 6d. to 2s. per 10 words for intercolonial telegrams, and from 1s. to 
3d. per word for international telegrams, the Government guarantee- 
ing the a against three-fourths risk of any loss that may arise 
from the reductions, and the company bearing the remaining one- 
fourth. It has also been arranged for the Government of New 
Zealand to join in the Australian guarantee, and receive the benefit 
of the reduced rates with Australia; but owing to the losses during 
the first year of the experimental tariff having been greater than was 
anticipated by the colonies, the guaranteeing Governments have re- 
quested the company to increase the charges for ordinary telegrams 
by 9d. per word, making the rates between Europe and Australasia 
as follows :—4s, 9d. per word for South and West Australia, 4s. 10d. 
per word for Victoria, 4s. 11d. per word for New South Wales, 5s. 2d. 
per word for New Zealand, 5s. 5d. per word for Tasmania, 9s. 5d. 
per word for Queensland. The changes of tariff will probably take 
effect from December Ist next. 


The Montevideo Telephone Company, Limited. 


THE directors’ report to be presented to the shareholders at the annual 
general meeting to be held at the offices of the company, No. 96, 
Gresham House, Old Broad Street, on Monday next, October 31st, 
reads as follows :— 

“ Your directors present herewith the statement of accounts duly 
audited for the year ending July 31st last, showing a profit of 
£6,408 18s. 4d., which, including the amount of £470 6s. 11d. brought 
forward from last year, leaves an available balance of £6,879 5s. 3d., 
after providing for all working expenses in Montevideo and London, 
and after writing off £129 12s, 2d. for proportion of preliminary ex- 
penses, and £50 for depreciation of furniture at head office and in 
Montevideo. As stated in our last report, a considerable reduction 
has been effected in the general working expenses. In Montevideo, 
the net decrease as com with last year is £2,000, and in London 
£406. This latter item is almost entirely due ta the reduction and 
final extinction of the managing director's salary, Mr. E. F. Powers 
having resigned this position. The lease of the central office in 
Montevideo expired on February 1st last, and as the landlord posi- 
tively refused to listen to any new proposal on any terms whatsoever, 
there was no alternative but to enter into an agreement to purchase 
the property, the immense cost and probable loss of subscribers that 
would have been entailed by taking other premises, quite precluding 
the idea of removal. After much trouble, the terms of purchase were 
satisfactorily concluded by a contract dated February 2ad, 1892, 
entered into with Don Francisco Alzola, the landlord of the premises, 
and Don Miguel Harispuru (the company’s attorney in Montevideo), 
and the manager, the purchase price being $45,000, payable 
by monthly instalments, terminating on February 2nd, 1893, 
when the central station will become the freehold property 
of the company. The total amount paid off up to the close 
of our financial year, viz., July 31st last, was $20,000. Our 
capital account has thus been increased on this account by £9,575, 
as shown in the balance-sheet under the head of premises 
account. A slight addition is also made to the same account for cost 
of repairs to the premises, especially the lower portion of the building 
which is now in thoroughly good order, and so soon as a suitable 
tenant is found, will be let off at a yearly rental of £250. Con- 
sidering the gloom that has been overhanging the City of Monte- 


. video throughout the period now being dealt with, the directors point 


with satisfaction to the fact that the net result of the year’s working 
is £1,622 more than last year. As, however, the instalments on 
account of the premises have been paid out of the earnings of the 
company, the directors consider the right course to adopt is to 
recommend that the sum of £5,000, as advised by the auditors, be 
carried to reserve account, and the balance of £1,879 5s. 3d. be 
carried forward to next year. The directors regret to have to report 
some falling off in the number of subscribers, due almost entirely to 
the continued great depression in business in Uruguay, which 
depression, in place of having decreased, as was looked for at 
the time of our last report, has during the past 12 months become 
more accentuated. As soon, however, as any general improvement 
takes place in Montevideo, it is confidently expected that the present 
number of 1,330 paying subscribers will be materially increased. There 
has been some change in the composition of your board of directors 
since our last meeting. In February last Mr. Arthur Holland sent 
in his resignation as chairman of the company, and Mr. Herbert Ward 
was elected in his stead. Mr. T. D. Peters also found it necessary to 
resign his seat on the board, being called away on business 
in the River Plate. Mr. C. H. Sanford has been elected 
a Director of your Company, and Mr. E. F. Powers, as already 
stated, is no longer managing director, but continues on the board. 
During the past year, your chairman, Mr. Herbert Ward, visited 
Montevideo in order to inspect the management and plant. Mr. 
Herbert Ward’s report informs us that he found the management per- 
fectly efficient, and that good order prevailed throughout the com- 
pany’s central and district offices. In accordance with the articles of 
association, Mr. C. H. Sandford retires per rot4 from the board, and 
being eligible, offers himself for re-election. The auditors, Messrs. 
Gérard van de Linde & Son, also retire, but offer themselves for re- 
election.” 


The Western and Brazilian Telegraph Company, 
Limited.—At a meeting of the board of the Western and Brazilian 
Telegraph Company, Limited, held on October 20th, it was decided 
that after placing £14,000 to the reserve fund and £6,610 10s. to 
the debenture re emption fund, the directors would recommend at 
the forthcoming meeting a dividend of 3s. per share, free of income- 
tax, being at the rate of £2 per cent. pet annum for the six months 
ended June 30th last, carrying forward £1,662. 


The Indo-European Telegraph Company, Limited.— 
The board of directors of this company, on Monday last, declared an 
interim dividend for the half-year ended June 30th last at the rate 
of 5 per cent. per annum, free of income-tax, payable on and after 
November 1st next. 








TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipt for tne week 
ending October 23rd, 1892, amounted to £865; corresponding month, 1891, 
£756; increase £109; total receipts to date, 1892, £13,383; corresponding 
period, 1891, £12,274; increase £1,212. 

The Western and Brazilian Telegraph ona, Limited. The receipts for the 
week ending uc 


October 21st, after ting 17 per cent. of the gross 
to the London Platino-Brasilian Telegraph Company 
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| { Closing | | aepamer om 
Present Stock or Quotatio | during w 
Issue. ores | Share. | Ontober 20th, October 7th. October we ea 
he | Highest. Lowest, 
250,0007| African Direct Tel: egraph, Ltd., 4 p. c., oe , Regt ant to spe 100 | = —103 | 100—103 
1,247,720/| Anglo-American Telegra Limited vee Stock &. —5ixd | 504— 514 | 51 | 503 
2,876,140/ Do. do. 6 >. ek Preterred Stock —9xd| 91—92 | 918 | 90% 
2,876,1407; Do. do. me it —1iy | 1-12 | 113 | 113 
130,000 | Brazilian neler? Telegrs Ea le Re '-2 10 11 —118 | 11 —115 | 118 / 1 
53,2007 Do. do. 5 p.c. ge, Lams eee 100 100 —103 | 100 —103 1024 | 
75,0007; Do. do. 5p.c., 2nd Series, repayable in June, 1906 .. 100 | 103-107 | 103 —107 an 
77,978 | Brush Electrical Engineering Ordinary, Nos. 1 to 63,416 ... 3 | 3— Spd) 3— 3} 3t | 34, 
75,000 | Do. Non cum. 6 p. c. seen, 3 Nos. 1 to 69,4i€ 2 | 2h— Qixd) 2— 2% 28, ly, 
40,000 | Chili Telephone, Limited, Nos. 1 to 40,000 .. 5 o= & | = 6 | & ae 
50,000 | | City and South London Railway, Nos. 1 to 50,000 = 10 | 2 3 | 2 3 | .. 
30,152 City of London Elec. Lighting Co., Ltd., Ord. 40,001-70,152 10 | 10f— 113 | 10%— 11} 114 11 
$7 716,000 Commercial Cable, Capital Stock ae $100 168 —173 | 163 —173 173 170} 
224,850 | Consolidated Telephone Construction and Maintenance, Limited .. 14/- + #8 t— # 6 e 
20,000 | Crompton & Co., td, 7 p-e. Cum. Pref. Shares, Nori to°20,000 5 i- & | S&- & 5t ove 
16,000 | Cuba Telegraph, Limited re 10 114— 123 114— 124 123% 112 
6,000 | Do. 0. 10 p.c. Preference 10 I 16h | 174 185 |. we 
12,981 931 | Direct Spanish Telegraph, Limited, ...... (£4 only paid) 5 Si— 3¢ | 3i— 33 
do. 10 p. c. Preference ne Be se 5 9—10 | 9 —10 aie 
eovri0 Direct United Btates Oable, Limited, 1877... 0... ous 20 Mg— 12nd | ug 11g | ag | ig 
400,000 | Fastern Telegraph, Limited, Nos. 1 to 400,000 10 15 — 153xd) 15 — 154 153 
70,000 | Do. 6 p.c. Preference ... 10 154— 16xd | 154— 16 16 1534 
200,0007 Do. 5 p.c. Debs. (1879 issue), repay. August, 1899 100 | 107 —110 | 107 —110 pa Ka 
1,200,0007 Do. 4 p.c. Mortgage Debenture Stock Stock | 112 —115 112 —115 1144 | 111 
280,000 | Yastem HEstenson,Antralasa arat China Telegra egraph, Li timiiea | to” | a5g— a5gxal 15g— 15g | 158 | 45g 
Do. 5 p.c. (Aus. Gov. Sub.), Deb., 1900, 99 — a 
70,6002 | P 1 to 1,049, 8,976 to 4,326 100 193 —106 | 103 —106 
250,2007/ " Do. do. Bearer Nos. 1050—3,975 and 4,327—6,400 _ ... 100 103 —106 | 103 —106 sas se 
320,000, Do. 4 p.c. Debenture Stock Stock | 109 —112 109 —112 1108 | 110} 
Eastern and South African Telegra’ h, " Ltd., 5 p.c. Mort. Deb. 1900 as a 
122,402 no emerge ay = my dd ahery ming greg } 100 | 103 —106 | 103 —106 - 
163,7002 | Do. do. do. to bearer, Nos. 2,344 to 5,500 re 103 —106 103 —106 ° i 
30,0007 | Do. do. 4p.c. Mort. Debs. Nos. 1 to 2016, red. —_ 100 | 103 —106 103 —106 ove ah 
45,000 | Flectric Sumtrestion, Limited, Nos. 101 to 45,100... ... 10 ——- —& | &- 4) 4h 
19,900 | |*Electrici Suppl of Spain, Nos. 101 to 20,000 .. “a, ae | oe ve. coe ee 
100,000 Elmore’s Butent 0 opper Depositing Co. , Ltd, Nos. 1 to 66,750 2 | a a is ta § 
82,395 | Elmore’s Patent Copper Depo iting, Limited., Nos. 1 to 70,000... 2 7-2 i = § lis}; ag 
,385 | Elmore’s Wire td. "1 te 67,385, issued at 1 p.m., all pd, 2 .— a | g- 3 13 14 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 .. aes 10s. only paid) 5 1— 2 1— 2 aa 
180,227 | Globe Telegraph and Trust, eg 10 | 10§—10§xd) 10}— 10} 107 | 10,' 
180,042 | Do. do. 6p.c. Preference |. ..  .» 10 | 15g—15gxd) 15g— 153 ldys | 153 
150,000 | Great Northern Tel. ‘Company of Copatage bee 10 | 18§— 19 18;— 19 = ae 
210,0007 | Do. do. 5 p. c. Debs. (issue “of 1883) aa 100 | 105 —108 105 —108 105 
12,1347! Greenwood and Batley, Ltd., Ordinary, Nos. 4667 to 14,000 a 10 =53— 6} 54— 64 ses 
9,6007 | Do. 7 p.c. Cumulative Preference, Nos. 2,667 to 8,000 10 | %—108 |  9— 104 eee é 
50,000 | India-Rubber, Gutta Percha and ph Works, Limited 10 | (215-224 | 214— 224 22% 213 
200,0007 | Do. do. 44 p.c., Deb. 1896. nee aes 100 102 —104 102 —104 a ; 
17,000 | Indo-European Telegra’ Limited a 25 43 — 45 43 — 45 443 44 
11,334 | Intemational Okoait, ed, Ordi , Ordinary Nos. 22,667 to 34,000... ... 10 24— 34 24— 34 ia a 
de Do. do. Preference Nos. 5,687 to 17,000 a 10 ba a Z 7 the or 
tLive — ly, £3 evs ° oe ua por ae oes 
poo |taTerpon we. el | ee | Se Oe el 
ae London Patino-Bralian Telograp yh Limited” ne me i 10 6— 7 6— 7 wa i 
100,000 6 p. c. Debentures 100 105 —108 106 —109 ms a 
49,900 Metropolitan Electric Supply, Ltd., Nos. 6,101 to 50,000 (£9 paid) 10 64— 7 6h— 7 7 6§ 
60,0007 Do. 5 p.c. debentures, 105,000 in bonds of £10, £20, £40 ial 104 —107 104 —107 ‘ip al 
— National ——— Limited, Nos. 1. to 438,984... “eo 5 4g— 5 = & 4g 4¢ 
5,000 6p.c.Oum., 1st Preference ... ...  ... 10 14 — 144 14 — 144 144 sai 
16/000 De, 6. p.c. Cum. 2nd Preference... i 10 134— 14 134— 14 13% 

726,477 | Do. 44 p.c. Deb. Stock Prov. Certs. fully paid _.. s 111 —113 | 111 —113 1114 th 
48,000/| New Siaiese, Limited, Nos. 25,901 to 74,700... (£2 paid) 10 1g— 2 1gj— 2% 27s 1Z 
6,318 | Notting Electric Lighting Company, Limited, fully paid... 10 5— 6 5— 6 re hin 

220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s only paid) 1 —— ts— ts 
10,802 | Reuter’s Limited ... 8 7 — 8xd 7— 8 ao ae 
18,680 | St. James's & Pall Mall Electric Light Co., Ltd., Ord, 101—-18,780 5 7h— 8 7i— 83 4 74 
20,000 Do. do. 7 per cent. pret. Nos. 20,081 to 40,080 5 | 8— 84 8— 84 7 - 
3,381 Submarine Cables Trust aa coe ees a Se Cert. 118 —122 118 —122 
78,949 | Swan United Electric Light, Limited .. wes (£34 only paid) 5 34— 4 34— 4 hen ~ 
37,350 Telegraph Construction and ‘Maintenance, Limited . 12 44 — 46 44 — 46 452 444 
eae Do do. do. 5 p.c. Bonds, red. 1894 100 103 —106 1u3 —1u6 103 ie 
000 | wane River Plate sane, Limited __... tn 5 2t— 23 2t— 2% oes 
s46°9701 5 Debenture Stock | Stock 90 — 100 90 — 100 
15,609 | West African Telegraph, Limited, Limited, Nos. ? 7,501t0 23,109... 10 64— 74 64- 74 
71,4007 | . ‘5 p.c. Debentures ~~ 100 100 —103 100 —103 
a all Weat Cost of Amerin Telegeph, lati see 10 3— 4 3— 4 
50,0002 Do. do. do. 8p. c. Debs., repayable 1902 |. 100 103 —107 103 —107 ia Se 
64, ‘242 Western and Brazilian Telegraph, Limited eee on 15 8g— 94 84- 9 8 8y5 
83, 129 Do. do, do. 5p. ¢. Oum. Preferred ... om 74 6— 64 6— 64 64 64 
33,129 Do. - do. 5p.c. Deferred sie 74 23— 3 2%— 3 23 24 
184,100/ Do. do. 6 Pp. ¢. Debentures ‘t A,” 1910 on 100 105 -—108 105 —108 ae ian 
230,1007 Do. ‘ a Mort. Debs., ye “B” of ’80, red. Feb., 1910 100 105 —108 105 —108 1074 107 
88,321 | West Tadia and ~— . eee cos ove 10 1i— 15 1g— 18 15 1% 
34,563 Do. do, 6 p.c. 1st Preference oo 10 9#— 10} 10 — 104 10} 9g 
4,669 Do. do 6 p. c. 2nd Preference 10 84— 94 84— 94 sale 
80,0007 Do. do. 5 some debentures (1917) No. 1 + 1 > 1,000 100 103 —106 103 —106 103 
$1,536,000 | Western Union of U.8. a4 p. c. 1st eaters (Building $1,000 123 —128 123 —128 ee 
171,000 Do. do. . c. Sterling oun 100 100 —103 100 —103 |... ove 
59,900 |*Westminster Electric nae. 0 Ord. § Nos. 101 to 42.953. 5 5h— 6 5h 6 | Be | Bh 
* Subject to Founders’ Shares, + Quotations on Liverpool Stock Exchange. Bank Rate or Discount.—8 per cent. (October 20th, 1892). 
er PROCURABLE | Guaeanens OF SECURITIES NOT OFFICIALLY QUOTED:—Blackpool Electric Tramway Company, fae ge I £10 (£64 paid 
—7§.—Electri 1 Investment, shares of £5 (£1 paid), 23—8}.—Founders’ shares, 200—225.—Elmore Foreign and olonial r, Founders 
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PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers. 


HuectricaL DistRIBUTION BY THE NEWCASTLE-ON-TYNE ELECTRIC 
Suppry Company, Limirep.* By A. W. Hzavisipe and R. C. 
Jackson, Members. 


PRELIMINARY. 


Tux |town of Newcastle is supplied with electrical energy by two 
companies, operating different districts, and distinct from one 
another. These are the Newcastle and District Company, using 
Parsons turbines, supplying the southern and western portions of 
the town, and the Newcastle Electric Supply Company (the company 
— which we are connected), supplying the northern and eastern 
portion. 

This paper deals with the distribution of electrical energy by the 
Newcastle-on-Tyne Electric Supply Company, Pandon Dene, it being 
thought that the members of the Institution would find interest in 
an account of the methods of working, and of the technical and 
financial results obtained during the first financial year of the com- 
pany’s operations. 

The system employed is a high-pressure one of 2,000 volts, alterna- 
ting current, with separate transformers in the consumers’ premises, 
the price charged being 44d. per Board of Trade unit. 

The company was formed on the 7th January, 1889. Some ques- 
tions having been raised upon legal points by the local authorities, 
the whole of 1889 was employed in negotiating the license. These 
negotiations were more prolonged than usual, and it was not until 
the close of November that a provisional arrangement was entered 
into, enabling the company to proceed with the street works in anti- 
cipation of the Board of Trade license, which was not received until 
March 21st, 1890. 

Srrz. 


Eligible sites for the establishment of a central station were found 
to be limited in number; however, at Pandon Dene, some vacant 
land was eventually selected, which appeared to have some advantages 
in its favour. The business quarter is to the south and the residential 
quarter to the north, thus facilitating the whole of the company’s 
operations being transacted from one point. The site is also alongside 
the sidings of the Blyth and Tyne branch of the North Eastern 
Railway, which taps the Northumberland steam coal field. There is 
ample room for extension, as the company’s land occupies a space 
about 127 feet wide and 436 feet long, parallel with the railway. 
The absence of dwelling-houses in the immediate vicinity of the 
works avoids difficulties which might arise from the vibration caused 
by machinery in motion. Against these advantages must be set the 
want of cheap water for condensing purposes. The “supply com- 
pany’s” water.is taken from the intermediate service of the local 
water company, the average cost per 1,000 gallons being 9°78 pence. 


BuILpINGs. 


The dominant idea in laying out the station buildings was to 
SO arrange them as to reduce any reconstruction to a minimum; the 
erection of each successive section being carried out without inter- 
ruption or disturbance to the plant already fixed. At the present 
time, two sections have been built, enclosing a space 119 feet by 
74 feet by 134 feet high to the top of the girders. The space is 
covered by means of a light iron lantern roof, supported upon 
wrought-iron girders and cast-iron pillars, resting on concrete foot- 
ings. The openings between the pillars are filled up with common 
brick, lined on the inside of the engine and dynamo room to about 
7 feet 6 inches high, with varnished pitch pine. A brickwork 
partition separates the boiler house, which is 74 feet long by 55 feet 
wide, from the engine and dynamo room, 74 feet by 63 feet 6 inches. 
Two chimney-stacks have have been built, one at either end of the 
main boiler flue, which runs along the boiler house side of the parti- 
tion wall. One chimney has a sectional area at the top of 30 square 
feet, and is 85 feet high; the other chimney measures 23°5 square 
feet at the top, and is 110 feet high. Great care had to be taken 
with the foundations, as the natural bed is no less than 75 feet below 
the present ground level, the intervening soil being made ground. 


ConTENTS OF BUILDINGS. 


The station at present contains plant capable of a total output of 
600 kilowatts, in the following units :— 


One 250-kilowatt alternator ; 
Three 100-kilowatt alternators ; 
One 50-kilowatt alternator ; 


each machine being rope-driven by means of a separate engine. 
The year’s operations dealt with in this paper were, however, carried 
out by 

Three 100-kilowatt alternators, and 

One 374-kilowatt alternator. 


The machinery in the station consists of— 
Three double-flued Lancashire boilers, manufactured by Messrs. 
Robey and Company, Lincoln. 


General Particulars. 


Working pressure, 120 lbs. per square inch; all plates of the best 
Siemens-Martin mild steel; diameter of shell, 7 feet; length of boiler, 
28 feet; boiler shell plates, ;%,ths inch thick; flue plates, ,%,ths inch 
thick ; end plates, §ths inch thick; number of flues, two ; diameter of 
flues, 2 feet 9 inches ; 12 Galloway tubes; heating surface, 750 square 
feet; grate area, 38 square feet. Two of these boilers have been fitted 
with Messrs. Bennis’s mechanical stokers, and one of them with 





* Paper read Thursday, May 26th, 1892. 


Messrs. Jas. Proctor’s stoker. The figures of a test with these 
stokers will be given later in the paper. N.B.—Two additional 
boilers have been fixed for the extensions now proceeding, fitted with 
Proctor’s stokers. 


ENGINES AND DyNaMos. 
One vertical compound engine by Robey and Company. 
General Particulars. 


Cylinders, 11 inches and 18 inches diameter, by 12 inches stroke ; 
speed, 200 revolutions per minute; fly-wheel, 6 feet diameter, grooved 
for eight 1-inch ropes; power, economical load, 75 indicated H.P., 
with 110 lbs. steam pressure at the engine stop-valve. The engine is 
fitted with automatic expansion gear, and with Mever's adjustable 
cut-off on the L.P. cylinder. This engine drives a 374-kilowatt 
Mordey-Victoria alternator with an E.M.F. of 2,000 volts effective at 
a speed of 650 revolutions per minute. 


Three compound horizontal fixed engines by Messrs. Robey & Co. 
General Particulars. 


Cylinders, 16 inches and 264 inches diameter, by 36 inches stroke, 
fitted with the Rowland-Richardson trip valve gear; speed, 73 revo- 
lutions per minute; fly-wheel, 15 feet diameter, grooved for 12 1}- 
inch ropes; weight of fly-wheel, 5 tons. N.B.—The fly-wheels are 
being weighted with an additional 5 tons each. Power, economical 
load, 175 I.H.P.; maximum working load, 240 I.H.P., with 110 lbs. 
pressure of steam on the engine side of the stop-valve. 

These engines each drive a 100-kilowatt Mordey-Victoria alternator 
at a speed of 430 revolutions per minute. 

Each alternator is excited independently by means of an exciter 
connected direct to the alternator shafts. Another engine of the same 
class has lately been erected for the purpose of driving a 250-kilowatt 
Mordey-Victoria alternator. 


General Particulars. 


Cylinders, 194 inches and 33 inches diameter, by 40 inches stroke; 
speed, 70 revolutions per minute; fly-wheel, 17 feet diameter, grooved 
for 13 1?-inch ropes; weight of fly-wheel, 15 tons. Power, economical 
load, 400 I.H.P.; maximum load, 500 I.H.P.; with 110 lbs. of steam 
on the engine side of the stop-valve. 

WatER-FEED APPARATUS. 


One Glo’ster duplex pump, to throw 800 gallons per hour. Two 
Holden & Brooke’s exhaust injectors, fitted with auxiliary live-steam 
nozzles, each delivering 600 gallons per hour at about 170° Fah. One 
additional injector, as above, for the plant extensions now going on. 


SwITCHBOARD. 


Several forms of high-tension switches have been tried, but none 
have been found quite satisfactory. A permanent switchboard is now 
being designed to suit the company’s requirements. 

UsE oF PLANT. 

For the light day and night load, the high-speed vertical engine is 
employed, the other machinery being brought into use as the service 
requires. The circuits, four in number, are coupled together or separ- 
ated, as the load varies. 

DISTRIBUTION. 


The electrical energy is distributed by means of four main circuits 
of concentric cable, insulated with vulcanised rubber, drawn into cast- 
iron pipes, of which nearly 10 miles have now been laid. The streets 
served by the mains are shown on the town map. 

The system adopted is that of one pipe, one cable, and means are 
provided at the street boxes by which the surface may be treated either 
as a radial one or as a network, without disturbance to the insulation. 


CaBLEs. 


The inner and outer conductors of the concentric cables are 
separated at each junction or lead-in, and are terminated by means of 
metallic washers, which are screwed down and clamped together on 
porcelain insulators. The system of mains is thus quite flexible, and 
changes in connections are made as easily and expeditiously as at a 
post office test box. 

SrreET Boxes. 


The street boxes are built of brick, set in cement, and protected from 
surface leakage by double cast-iron covers. 
TRANSFORMERS. 


The transformers employed are, in general, those of the 
Elwell-Parker design, varying in capacity from 1 to 10 E.ELP., 
and are usually placed in cellars, upon the premises of the individual 
consumers. The Mordey, Kapp, Swinburne, and Tyne transformers 
are being experimented with. 

METERS. 


The “Shallenberger” is in general use, with some Aron, Ferranti, 
Thomson-Houston, and Frager meters under trial. 


Working Resvcts. 


As already stated, the company did not commence the supply of 
electrical energy until 1890, and then only experimentally. It was 
simply a year of construction and organisation. Nevertheless, the 
progress diagram (fig. 1) which accompanies this paper cannot fail, 
it is thought, to be of interest, as showing the comparative rapidity 
with which the service developed within the area of the city covered 
by the operations of this company, so soon as the preliminary delays 
were overcome. Commencing from January 1st, 1891, it will be seen 
that by the end of the year the lamps installed equalled 431,000 
watis, rising from 253,000 at the beginning of the year, or a mean of 
342,000 watts. During the year 244,470 units were metered at the 
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consumers’ premises. The units metered at the station amounted to 
327,821, showing a loss from all causes in distribution of 25°4 per 
cent. Dividing the total watt-hours sold during the year by the 
244,470 x 1,000 
342,000 
= 714 as the average lighting hours perannum. That is to say, our 
annual output was equivalent to running all the lamps installed for 
714 hours—practically 2 hours per day per lamp. 


CHARACTER AND CLASS OF THE INSTALLATIONS. 


With the exception of the Post Office and the public library, the 
installations are small rather than large, there being no hotels and 
few restaurants, but mainly shops, offices, and private houses; the 
net result being a low load factor of 816 per cent. By the term 
“load factor” we mean the ratio of the units sold to the units that 
could be sold if all the lamps were always on. 


Thus Metered watt-hours x 100 

” “Mean watts installed x number of hours in the year 
_ 244,470 x 1,000 x 100 
"842,000 x 8,760 


PRICE. 


The price charged by the company has been described as the 
“ phenomenally low one of 44d. per B.T.U.” (less 5 per cent. dis- 
count). With gas costing only 1s. 10d. (less 10 per cent. discount) 
per 1,000 cubic feet, it is quite evident that whatever advantages the 
electric light possesses over gas, it would be difficult to obtain a 
higher price than 44d. Believing that at this price a = could be 
earned, we recommended the company to charge this low figure, and 


mean capacity in watts installed, we get a result of 





= 8°16 per cent. 





3. With water-tube boilers, burning Welsh coal, both 2 and 3 being 
worked under the same conditions with respect to the load factor as 
in our own case. 

For the purpose of facilitating such a comparison, we give analyses 
of Welsh coal and of that used by us :— 











Welsh Coal. coe wus 

Carbon ... ven des 14500 x 84 14500 x °649 
Hydrogen ves eae | 62°082 x (046 — ) 62082 x (053 — ©) 
Sulphur ... 2S A 4032 x °015 4032 x °0124 
Ash, per cent. ... as 49 13°44 
Heat units  ...  ...| 14,833 11,300 
Theoretical evaporative | 

efficiency in pounds of | 

water from, and at 212° | 

Fah., deducting as 

in both cases ... soe 15°45 11°75 

Orincluding ash __... | 14°69 10°17 


as the theoretical value per pound of coal, showing a difference in 





we may say that our anticipations have been realised. The problem 
was, therefore, how to produce the unit at a low cost, and to obtain 
custom in sufficient amount to earn a fair dividend upon capital 
invested. 

N.B.—It may be objected that the period of work upon which 
this statement is made is too limited to inspire confidence; but we 
venture to think that, once having overtaken our establishment 
charges, the commercial prospect will improve rather than the 
reverse. 


Cost oF Propuction: Coa. 


The company uses small steam coal, supplied and delivered by the 
Gosforth and West Moor Coal Company at the average price over the 
year, of 5s. 10d. per ton. 

Since 2,300 tons of coal were used, the quantity of coal burnt per 


unit sold amounted to 2/900 x 2,240 _ 91.974 ibs., at a cost of 0°63 


244,470 
of a penny. 

It is to be noted that this bill includes all consumption for trial 
runs of new plant, various testing work, banking and making up of 
fires, steam heating to offices, and for all other purposes. 

We consider that it would be interesting and of value if a relation 
—s established between the result as given above and the 
res — 

1. If a standard Welsh coal had been used; 

2. With water-tube boilers, burning small steam coal, with 
mechanical stokers ; 


Fig. 1. 


a r of Welsh coal of 31 per cent. It may here be remarked that 


the difference in cost between the best Newcastle coal and that used 
by us is generally about 50 per cent. 

It is quite evident from the foregoing analysis that, in order to 
compare our results as to weight of coal per unit sold with London 
figures, a fair-sized divisor would be required. Our want of sufficient 
data does not enable us, unfortunately, to state what that divisor 
ought to be. Weare in hopes of being enlightened on that point 
during the discussion on the paper. 


WatkErR Account. 


All the water consumed at the station forall purposes was measured 
by a Kennedy water meter, which registered 2,922,000 gallons for the 
year. To arrive at the amount of the water evaporated, a deduction 
of 10 per cent. is made to allow for such items as washing out and 
filling up of boilers, cleaning down lavatories, buildings, &c. The 
allowance being made, we have, as the total water evaporated to steam, 
2,629,800 gallons, or a water consumption per unit sold of 
1 = i 107°5 pounds, at a cost of 0°1053 of a penny per 
unit generated, or at the station = 107°5 x 0°75 = 80°63 pounds. 

The average evaporation of the boilers thus becomes— 


Pounds of water per unitsold = 107°5 
Pounds of coal per unit sold 21074 


We have obtained an evaporation of from 7 to 8 pounds of water 


= 5:1 lbs. 
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per pound of coal with the boilers working under the best conditions ; 
the difference, 75 — 5"1 = 2°4 lbs., is accounted for principally by 
banking of fires at times of low load and heating up of standing 
engines. 

OIL. 


Oil averaged 0°0014 gallons, at a cost of 0°044 of a penny per unit 
sold. 


Waste, Sweat Crorus, anp SunpRy SrTorgs. 
These work out at 0°055 of a penny per unit sold. 
REPAIRS. 


Repairs to buildings and plant at the station amount to 0°2480 
of a penny per unit sold. This sum includes everything necessary 
to maintain the machinery at its full efficiency, and also to carry out 
some small alterations that experience suggested for the improvement 
.of the plant. 


LaBOUR AND SUPERVISION. 


It is found that at the period of maximum load the st:ff necessary 
to run three 200-H.P. engines, and three 100-unit alternators consists 
of one station assistant, one engine-driver, and one stoker. 

Three sets of men are employed, arranged in shifts of eight hours 
each, with one hour overlap for cleaning, ciling, &c. The cost of the 
service, inclusive of proportions of the manager’s and secretary’s office 
charges, works out at 19462 pence per unit sold. 

The cost of all service external to the station over nearly 10 miles 
of mains, leads-in, transformers, meters, &c., is 0°2817 of a penny. 
To these figures have to be added the general charges, which amount 
to 0°6807 of a penny. 

Summarising the cost, we have— 


a. 

Coal ... = — «-» 0°663 
. a = we .-» 0°0440 
Petties ; «--» 0°0579 
Water 0117 : 0°8819 
Repairs on _ 0°2480 
Labour and supervision 08163 

External - 0°2817 


General (rent, rates, taxes, 
law, sundry expenses)... 0°6807 : 2°0267 
2°9086jper unit sold. 
CaPITaL. 


When the capital account is closed for the works in progress, it is 
estimated that for each kilowatt installed an expenditure of £50 will 
have been incurred. This result will in all probability be reached by 
the end of the present year, when, as shown by the progress diagram, 
the plant erected will be capable of working at 600 kilowatts, or of 
dealing with 800 kilowatts wired, leaving one-fifth reserve plant. 


Prant EFFicirency. 


We shall now consider some of the points in connection with the 
plant efficiency, it being always borne in mind that the results 
actually obtained are over a period of 12 months, with a mean load 
factor of 8°16 per cent. 


BorueErs. 


With a view to the economising of labour, and to abate the smoke 
nuisance as far as possible, the boilers were fitted with mechanical 
stokers, as already stated. The following is a table showing the 
result of a test between the two classes of stokers now in use:— 


Stoker Tests, July 5th and 18th, 1891. 


Per pound 
- Gallons Pounds of 
ae — of water os tes a water pee Rnd 
of firing. evapor- pound o i 
hours. ated. pounds. aa | roe sae 
Bennis stoker and bars | 3} 1,750 2,492 7-02 8°29 
Proctor _,, * 34 1,920 2,352 8°16 9°64 
In fav 
97 % 6 % 16°2 % éf Proves 


oker. 


We have found the boilers supplied to us to be each capable of 
generating steam for 240 I.H.P. at the engine cylinders without 
undue forcing. 

The boilers are generally fed through exhaust steam injectors, 
assisted by auxiliary live-steam jets, the average temperature of the 
feed water being about 170° Fah. 

WATER. 
The water used is of » medium quality having 15° of hardness. 
ENGINES. 

The engines are fitted with steam jackets in both the high pressure 
and low pressure cylinder. The steam, on its way to the low pressure 
cylinder, passes through an intermediate receiver, where its tem- 
perature is raised, and probably some of the contained water re- 
evaporated to steam, by means of a coil of piping, through which a 
passage of live steam is maintained. 

; Figs. 2 and 3 are diagrams of work done by the engines at varying 
oads. 


Dynamos. 


The directors have been much pleased with the satisfactory reports 
which have come in from the consumers regarding the steadiness of 


the light, which is in part due to the good governing of the engines, 
and to the incidental advantage that the Mordey-Victoria alternators 
possess in the momentum acquired by the revolving field magnet. 

Improvements are being introduced as suggested by experience, 
and the 250 unit alternator now in course of erection is fitted with an 
outer bearing. The mechanical construction of the armatures also 
improves with each succeeding make. The oiling arrangements, by 
means of small pumps driven from the alternator shafts, have proved 
very effective. 
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Station OuTPpuT AND EFFICIENCY. 


The E.M.F. of the dynamos is measured by Cardew voltmeters, and 
the current by means of Evershed ammeters, the readings being taken 
every half hour and posted in the engine room day book. The correct- 
ness of the various ammeters is checked from time to time by com- 

arison with a Siemens dynamometer, which is, again, checked in the 
boratory of the local College of Science. The principal data are as 
follows :— 


Units metered at the consumers’ 244,470 

Station units ne wee sie 327,821 

Loss in distribution = es 25°4 °/, 

Total running hours at the station 7,504 

I.H.P. hours wie eae - ennees 939,500 

Average I.H.P. per hour... 7,504 = 1252 

9 6 

Units per running hour (at the station) os pile .. 43°686 

Average watts per I.H.P. per hour a = 348 
Weight of water per I.H.P. per hour, in- 
clusive of radiation and condensation 

2,629,800 x 10 

a —— = 27°91 lbs. 

losses Jes das 939,500 7°91 lbs 
Average commercial efficiency of engines and 

dynamos Total E.H.P. for the year | 100 = 466 °/, 


‘otal I.H.P. for the year 
PARALLEL WORKING. 


Trials have been made to work in parallel, with only a partial 
success. The trials called attention to the varying angular velocity 
of the engine fly-wheels, due to the early and quick cut-off 
of the trip valve gear. We hope to obtain successful results by 
increasing the weight of the flywheels, which work is now in progress ; 
also by increasing the elasticity of the drive by the use of spring 
pulleys arranged on the principle of the transmission dynamometer, 
in place of the ordinary pulley. As a uniform turning effort is the 
end to be aimed at, we believe that the steps we are taking will 
accomplish that result. 

DISTRIBUTION. 


The installations on the consumers’ premises, as shown in the 
progress diagram, amounted to 431,000 watts on December 31st, 1891. 
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The nominal transformer capacity supplying the above was 391,000 
watts, or an excess of installed watt capacity to transformer provision 
of 9 per cent. The percentage of excess has been reduced by the 
recent extension of small shop lighting, &c.; it had previously been 
run up to as high as 25 per cent. 

The object we had in doing this was to keep the average trans- 
former efficiency as high as possible, and at the same time to 
avoid undue fall of pressure in the service. That this course may be 
safely carried out, if we discriminate between those consumers who 
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all materials for lighting the streets, and for the working and main- 
tenance of same for six months after completion of contract. The 
Corporation to provide the central station building and take over the 
wae at the end of the six months stated, if satisfactory. Alternative 
B is for the supply and completion of the installation and the working 
of same for a period of twenty-one years, the central station to be 
erected on a site provided by the Corporation at an unnamed rental, 
the Corporation having the right to purchase the whole at any time on 
giving three months’ notice. The generating plant to be capable of 
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burn all their lamps simultaneously and those who never by any chance 
do so, is supported by an examination of the progress diagram. It 
will be observed that the average proportion of lamps lighted at 
any one time, to lamps installed, is about 45 per cent. Taking the 
extreme case on the sheet, we have a proportion of 28 per cent. excess. 
We find the average lighting hours per annum of the various classes 
of consumers on the company’s mains to be as follows :— 


Restaurants, Shops. Offices. Private houses. 
1,563 459 499 344 


As previously stated, the distribution losses from all causes average 
25°4 per cent. over the year. The loss is incurred from two sources 
—transformer and line losses. Weekly observations are taken, by 
means of Lord Kelvin’s milliampére meter and a low-reading Siemens 
dynamometer, for the purpose of checking and comparing these 
losses. 


SumMMaRY. 
Summarised, the chief results embodied in this paper are— 

1. Load factor (as per definition) ... oe ace 8°16 °/, 
2. Loss in distribution ... + ae a2 25°4 °/, 
3. Average lighting hours per annum oa one 714 
4. Coal bill per unit sold ave ao pa .-» 21°074 lbs. 
5. Water = 107°5 + 10°/, for water deducted for 

efficiency results ... po = zs ae 118°2 
6. Pounds of water evaporated per pound of coal, 

banking, &c., inclusive... se wa eee 5°1 lbs. 
7. Water consumption per I.H.P. hour roe - 27°91 Ibs. 
8. Engine and dynamo average efficiency ... ef 46°6 °/. 


GENERAL CONCLUSIONS. 


Much discussion has taken place on the merits of the various 
methods of supply. We had to consider the matter from a purely 
commercial point of view, having regard only to giving an efficient 
service, at the least cost, and quite without prejudice in favour of 
any particular system or mode of working. 

That the results have been obtained by the use of separate trans- 
formers in the consumers’ premises, without a secondary network, by 
machinery constantly running, with no storage except the coal heap, 
gives some ground for believing that in alternating-current distribu- 
tion there exists a means of supplying the public with electric 
energy, and of meeting parliamentary and other obligations, at a 
price which is satisfactory to the public, and affords investors a 
reasonable interest on their capital. 

It may be stated to those interested in sub-transformer station 
distribution that the average losses in direct distribution over this 
year have been reduced from 25:4 °/, to 19°5 °/,, and as the load 
increases it is hoped that further reductions will take place. 








REPORT ON THE TENDERS FOR ELECTRIC 
LIGHTING THE CITY OF ADELAIDE. 


THE report on the tenders received for the Adelaide electric lighting 
includes the following information :— 

In the specifications inviting tenders for the electric lighting of 
Adelaide, two alternative schemes, A and B, were given, the former 
being for the supply of an installation complete in every respect, and 


supplying 50 1,000-C.P. arc lamps, and 1,100 32-C.P. incandescent lamps. 
Spare additional plant to the extent of 50 per cent. power to be 
maintained in efficient working order in event of breakdown. The 
present incandescent lamp-posts may be used, but the contractor must 
supply special lamp-posts for the arc lamps. Iron poles to be pro- 
vided to carry the cables, also underground cables where required to 
avoid interference with telegraph and telephone wires. For alterna- 
tive B, the only tender received was from the Brush Electrical 
Engineering Company, who quoted £7 10s. each per annum for the 
incandescent lamps, and £30 each per annum for the arc lamps. Five 
different tenders were received for alternative A, and these were from 
the Brush Electrical Engineering Company, the Thomson-Houston 
International Electric Company, Messrs. Woodhouse & Rawson, 
Austral Otis Elevator Engineering Company, Messrs. Siemens Bros 
and Company, Limited. Mr. C. Todd, the Postmaster-General and 
Superintendent of Telegraphs at Adelaide, reproduces the tenders 
of the five companies in full, but they are too lengthy to allow for 
publication here. We give, however, the following recapitulation of 
the tenders. 


. 
ALTERNATIVE A, 


Iron poles. —— 

Brush—No. 1.—Tender to particulars stated in 
their estimate a we £21,728 £20,028 

» »  2.—Tender to particulars stated in 
their estimate aS aa 22,158 20,458 

pr » 98.—Tender to particulars stated in 
their estimate _ aie 22,542 20,842 

ee » 4-—Tender to particulars stated in 
their estimate lois eee 22,972 21,272 

» 5.—Tender to particulars stated in 
their estimate ee a 24,095 22,395 
Thomson-Houston es nes ke “se 26,960 24,660 


Wooodhouse & Rawson— 

No. 1. To particulars givenintheirestimate 27,633 
27,476 
26,869 


” 2 ” ” ” 
” 3 ” ” ” 


” 4 ” ” ” 26,712 

If Thomson-Houston arc light dynamo is used £454 is to be added 
to above. 

If 30 feet poles are used add £520. 

Condenser and pump omitted. 

Austral Otis Engineering Company, £39,399. 

Six months’ maintenance included. 

Siemens Brothers & Co., £40,000. 

The Brush Company undertake to work and maintain the installa- 
tion for six months for £2,400. 

The Thomson-Houston Company .will work and maintain the in- 
stallation for six months for £3,610. 


ALTERNATIVE B. 


Brush Co.—900 incandescent lamps, at £7 10s. p.a. = £6,750 0 0 
20 arc lamps, at £30 a 600 0 0 


£7,350 0 0 


In his general remarks regarding the tenders, Mr. Todd reports as 
follows :—“ Referring to the tenders, which I have very carefully 
analysed, I may say that they are, in each instance, accompanied by 
very clear specifications showing the description of plant to be sup- 
plied, of which I have given an outline. The generating plant is 
ample for the full installation proposed, viz., 1,100 incandescent 
32 candle-power lamps, and 50, say, 1,200 candle-power arc lights, and 
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50 per cent. held in reserve in event of breakdown. The tenders may 
be regarded as in every respect reliable. 

“The prices it will be seen range from £20,028 (using wood poles), 
or 21,728 (using iron poles) put in by the Brush Electrical Engineer- 
ing Company, to £40,000 from Siemens Brothers and Company. 

“The three lowest tenders are—1. The Brush Electrical Engineer- 
ing Company—the lowest. 2. Thomson-Houston. 3. Woodhouse and 
Rawson. 

“ Any one of these companies should, from their great experience, 
be able, if entrusted with the work, to carry it out in a satisfactory 
and efficient manner. 

“Tf the Brush Company’s tender (Alternative A) is accepted, I 
would recommend Lancashire boilers and Falcon engines in prefer- 
ence to Babcock and Wilcox boilers and Willans engines. The latter 
being coupled direct to dynamo are much more compact, and possess 
the advantage of being more economical as regards steam consump- 
tion ; but they require higher skill in their efficient management, and 
although I would use them in England, the Falcon engines are better 
suited to Adelaide. f 

“T certainly would not advise the use of wooden poles in the City.” 

To assist the Corporation in considering these tenders he has drawn 
up an estimate of the comparative cost of gas and electricity under 
each scheme A and B. 

In the figures he gives it is stated that the annual cost of gas 
amounts to £5,125 for light of 12,225 candle-power, whereas with 
900 incandescent lamps and 20 arc lamps equal to 52,800 candle-power 
the annual cost is estimated at £7,350. Therefore with more than 
four times the amount of light there is an increased cost of only about 
43 per cent. if the corporation adopt alternative B. Underscheme A, 
the city surveyor has carefully estimated the working expenses in 
detail at £4,600. The Brush Company’s estimate for six months is 
£2,400, but that of course leaves a margin of profit for the company. 
The depreciation may be roughly estimated at say £600 a year. 
Added to this cost of working and depreciation, there is interest on 
£30,000 at 44 per cent., or £1,350, thus bringing the total annual cost 
to £6,650. If the number of lights were increased from 900 incan- 
descent and 20 arc lamps to 1,100 and 50 respectively, there would not 
be a very material increase in the annual cost—say not more than 
£500. The corporation will consider the two schemes, but before any 
tender is finally accepted there will be several matters of detail to be 
settled. There is coupled with the Postmaster-General’s report a 
letter from the city surveyor, which ends as follows :— 

“The tender which I recommend as being at the same time the 
lowest and complying best with the Council’s requirements is that of 
the Brush Electrical Engineering Company, marked No. 2 on the 
Schedule I have prepared and submit herewith. It comprises 
colonial-made Lancashire boilers, Falcon engines, and iron poles, and 
it amounts to £21,728, exclusive of the six months’ maintenance, 
which will be £2,400 extra. Underground cables will also be an 
extra.’ 

Execrric LigutTinc.—ScHEDULE oF TENDERS. 
ALTERNATIVE A, 


Supplying and Erecting Installation and Lighting the Streets for 
Six Months. 


| 





Six 
months’ 
working. 


| Instal- 
| lation. 





Brush Electrical Engineering Co. 
” ” ” 21,728 | 2,400 
” ” ” | 22,972 | 2,400 


” ” ” 24,095 | 2,400 
Thomson-Houtson Co. ... 


24,660 | 3,610 
” ” 26,960 | 3,610 
| Woodhouse & Rawson 
” ” 


Combined 
” ” | 


Austral Otis Electrical Engineer- 
ing Co. in ne pees 
Siemens Brothers & Co. 





£ £ 
20,028 | 2,400 


Zz 
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FOOD TAH or de 
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Not 
included 
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.. | 40,000 | 





ALTERNATIVE B. 
Supplying and Erecting Installation and Lighting the Streets for a 
Term of 21 Years. 
The Brush Electrical Engineering Company :— 
900 32-C.P. glow lamps at £7 10s. per anuum 


-.. £6,750 
20 1,000-C.P. arc lamps at £30 per annum... ove 600 


_—— 


£7,350 


NEW PATENTS—1892. 


18,025. “Improvements in and relating to electric elevators.” 
A. B. Szm and W. L. Tyter. Dated October 10th. (Complete.) 
(Date applied for under Patents Act, 1883, Sec. 103, March 14th, 1892, 
being date of application in United States.) 

18,037. “Improvements in electric welding apparatus.” 
Mountarx. Dated October 10th. 

18,039. “Improvements in electrolytic cells and diaphragms.” J. 
HarGreaves and T. Brrp. Dated October 10th. 

18,066. “Improvements in electric meters.” F. W. Gorsy. 
(Communicated by J. A. Dejardin, France.) Dated October 10th. 


W. C. 


> aluminium.” 


18,077. “Improvements in electric switches.” H. T. Patstx. 
Dated October 10th. (Complete.) 

18,116. “Improvements in and relating to electric arc lamps.” 
W. Matuigsen. Dated October 11th. (Complete.) 

18,124. Improved electrical arrangement or device for the control 
of workmen’s time checks.” H. Davis. Dated October 11th. 

18,142. “Improvements in and relating to conduits for electric 
railways.” R.Boorn. Dated October 11th. 

18,154. “Improvements in electric arc lamps.” 
Dated October 11th. 

18,160. “Improvements in telephonic receivers.” J. P. ANNETT. 
Dated October 11th. 

18,165. “Improvements in telephonic apparatus.” H. H. Lax. 
(Communicated by E. Noriega, Mexico.) Dated October 11th. 
18,166. ‘“ Improvements in microphones.” H. H. Laxs. 

municated by E. Noriega, Mexico.) Dated October 11th. 

18,170. ‘New or improved contacts for electrically giving signals 
while a door or gate is being opened.” EK. A. Davis. Dated October 
11th. 

18,179. “A checking apparatus for telephones.” 
Dated October 1ith. 

18,205. “Improvements connected with machinery for making 
articles such as telegraph insulators from plastic material.” H. 
GaRDNER. (Communicated by E. Francke, Germany.) Dated 
October 11th. 

18,215. “ Electroplating ceramic vitreous and similar non-conduc- 
ting substances.” J. MurEer. Dated October 12th. 

18,242. “Improvements in dynamo-electric generators and motors.” 
T. P. Rennorpson. Dated October 12th. 

18,262. “Culverts for electric mains made with pipes or tubes 
with insulators at intervals, arranged so that the conductors can be 
drawn in after the culverts are laid.” W.H.Scorr. Dated October 
12th. 

18,280. ‘Improved construction of grid plates for holding the 
active material in secondary batteries.” H.GarpNER. (Communi- 
cated by E. Francke, Germany.) Dated October 12th. 

18,292. “A new or improved process for the production of 
H. M. Hynpman. (Communicated by J. Vandessluys, 
France.) Dated October 12th. 

18,295. “Improvements in methods of and means for the produc- 
tion electrically of spectacular effects.” A. L. Fyrz. Dated October 
12th. 

18,357. “ Improvements in the construction of electrical switches.” 
8. T. Wyanp and L. Scuramm. Dated October 13th. 

18,359. ‘Improvements in electric regulators.” A. L. Davis. 
Dated October 13th. 

18,363. “Improvements in or relating to dynamo-electric 
machines.” J. P.THomas. Dated October 13th. 
18,386. ‘The arc adjustable lamp bracket.” 

October 14th. 

18,394. “Improvements in the manufacture of aluminium and 
apparatus therefor.” W.Muixrs. Dated October 14th. 

18,399. ‘Combined telephone switch and ringing key.” R. WHITE- 
HEaD and A. Doxry. Dated October 14th. (Complete.) 

18,452. “Improvements in the manufacture of zinc rods for elec- 
trical bells and batteries.” J. Grezn and G. Turner. Dated 
October 14th. 

18,465. ‘“ Improvements in electro-magnetic sounding apparatus.” 
F. W. Gotsy. (Communicated by P. Binsfeld and H. yon Gleissen- 
berg, Germany.) Dated October 15th. 

18,505. ‘ Improvements in or relating to the supply of electricity 
to aérial machines.” ©. Casatona@a. Dated October 15th. 

18,516. “Improvements in and relating to the electro-deposition 
of metals, E. N. A. Picarp and J. A.TantERE. Dated October 15th. 
(Complete.) 

18,520. “Improved telephone transmitter and receiver.” 
Bortz. Dated October 15th. 


R. DrysDALe. 


(Com- 


O. ScHLIcHT. 


A. Juaains. Dated 


R. K. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1891. 


The Price of all Specifications (old and new) is now 8d. each. 


8,748. ‘Improvements in the production of slabs and blocks for 
electrical insulators and other purposes, and apparatus to be used in 
the manufacture thereof.” A. MoLzan. Dated March 2nd. The 
inventor takes chippings of stone of the formation known as the 
great or inferior oolite, and grinds up these chippings to fine powder. 
He next takes Portland cement, which has received an extra grinding, 
and he intimately mixes it dry with the powdered stone, in the pro- 
portions of two s of stone to one part of cement. When 
thoroughly mixed dry, he works the material up with water in the 
usual quantity, and then subjects the pasty mass to great pressure in 
porous moulds in a press. 4 claims. 


4,860. “Improvements in apparatus for heating and welding by 
the electric arc.” H.Howarp. Dated March 18th. The inventor 
moves the carbon or pencil mechanically, causing it to gyrate at the 
end of an arm, whose length is greater or less in proportion to the 
width of the heat it is desired to obtain. The arm upon which the 
pencil is mounted may also be moved in and out, and the whole 
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apparatus be moved relatively to the work. By this means the path 
of the arc may be made to follow any figure at constant or varying 
rates of travel, and any portion of the metal or other electrode may 
be evenly heated to the desired temperature. 7 claims. 


5,404. “Improvements in or relating to fittings for electric and 
other lamps.” J.Crirr. Dated March 26th. The inventor forms a 
suspending flange round the open top of the glass shade and upon 
the inner surface of the reflector in suitable positions. He fits two 
or more fixed holders for the flange, and one or more swivelling catch 
hooks or other flange holders of suitable shape; by operating the 
latter the glass shade can be removed or refixed instantly, and no 
shadow is cast by the devices. The above may be fitted to any kind 
of reflector or top plate. He also lines the reflector cover or plate 
with a number of suitably shaped close fitting segments of silvered 
glass, tin, or other equivalent reflecting material ; each such segment 
is removable, and is held at its inner end (around the centre of the 
reflector) in a rim or holder, and at its outer end at cach ofits corners 
or centrally by a screw and nut, set screw, button, or swivelling 
holder, or other device or devices, mounted on or near to the peri- 
phery of the reflector cover, and capable cf being moved to hold or 
release, as required, any or all of the reflecting segments. Parts of 
the said sections are removed to admit of the passage of the shade 
holders when used in combination. ‘ 


5,712. “Improvements in insulating electrical conductors.” S. 
Prrr. (A communication from abroad by E. C. Davidson, of New 
York.) Dated April 2nd. Relates to the insulation of electrical con- 
ductors by meansof ribbons of paper or other material wound spirally 
thereon. ‘To increase the tensile strength of the ribbons, and to pro- 
vide a ribbon having multiple layers of paper, the inventor folds a 
ribbon of paper longitudinally one, two, or more times. This ribbon 
is then wound spirally around the conductors to be insulated. 5 
claims. 

22,181. “Improvements in packets or pads for electric cells.” 
L. H. Roczrs. Dated December 18th. Consists chiefly in enclosing 
an electrolytic chemical within a casing or envelope made of suitable 
absorbent or porous material, which is so kept in a dry state until the 
cell is to be dean and used, when it is to be moistened to dissolve 
the chemical and bring the electrolytic solution thus produced into 
contact with the positive and negative elements of the cell, which 
preferably rests against the casing of the pad so as to generate an 
electric current. 


CORRESPONDENCE. 





Raising Mercury. 


My attention has been directed to a paragraph which 
appeared in your issue of September 30th, I am there 
reminded of having re-invented a method of raising 
mercury. The writer states that the invention was known 
ten years ago. I have within the last two days looked 
through the history of the mercurial pump 4s excellentl 
set forth by Prof. 8. P. Thompson in his Cantor lectures, 
find that the Professor there describes an instrument for 
raising mercury by Von Babo. In it mercury was raised by 
means of a vacuum produced by an aspirator, and the height 
to which it was raised was about 45 cm. 

In my form of apparatus the mercury is raised by means 
of well-dried compressed air, and in this way mercury can 
easily be raised to the height of four or five metres. The 
height to which mercury can be raised by the use of a 
vacuum is obviously limited by the barometric pressure ; but 
when compressed air is used no such limitation of height is 
imposed. Besides mercury, I find that other liquids, which 
could not be subjected to a vacuum, can be pumped up with 
certainty and ease. With my apologies for thus troubling 
you. 


October 20th. 


[We are glad to receive Prof. Smith’s letter. The para- 
graph, however, to which he refers was taken without com- 
ment from our contemporary, Jndustries.—Eps. Eiuc. REV.) 


Frederick J. Smith. 


Water Wheels. 


Your correspondent, Mr. A. W. Steavenson, asks me to 
give some well authenticated tests of work done by water- 
wheels, as “their useful effect is vastly overrated.” It would 
be impossible within the compass of a short letter to give 
complete proof that water motors are capable of a high effi- 
ciency, and that there is no need to overrate these engines to 
— a very good show of useful effect. In America, at 

olyoke, there is a regular testing flume for the parpose of 
determining the efficiency of any type of turbine which may 
be sent. The tests are conducted with the utmost care and 
impartiality, and the results—which are high in many cases 


—are undoubtedly reliable. I have seen tables of tests of 
most of the modern turbines which have been tested at 
Holyoke, and can maintain that the high efficiencies which 
are claimed for the best types of these engines are fully 
realised. If doubt there still remains, let me assure Mr. 
Steavenson that, of my own personal knowledge and direct 
examination, two 50 H.P. turbines have given a commercial 
efficiency of over 80 pe®ecent. at full gate, on a fall of about 
20 feet; and I could give many instances of over 70 per 
cent. having been realised. Again, the unanimous testimony 
of users of large amounts of water power in America points 
conclusively to the fact that a well installed water motor is 
one of the most efficient engines in existence. Not once, 
nor twice, but in scores of cases, the efficiency of a water 
plant has, in regular work, exceeded the guaranteed efficiency, 
even when that guarantee has not been less than 70 or 75 
per cent. If Mr. Steavenson will take into account the fact 
that the experienced engineers who are now engaged in de- 
voloping the water power of Niagara are working on the 
lines of a design which is based on a high efficiency in the 
water motors, he will have no reason to believe that these 


engines are generally overrated. 
E. Tremlett Carter. 


A Study of the Infiuence Machine. 


[ was very much interested in Mr. J. E. Taylor’s experi- 
ments with the Wimshurst machine immersed in insulating 
oil. I do not know whether Mr. Taylor is aware, as he does 
not mention the fact, that Hempel (Wied. Ann., vol. 25, p. 
487, 1885), made experiments with a Tépler machine 
immersed in petroleum, and found that the machine became 
inactive. This agrees with certain experiments I made in 
which I found that a metal disc immersed in an insulating 
liquid retained a static charge only for a moment. The 
charge appears to be dissipated by convection. In the 
Wimshurst machine, where the alternations of electric strain 
take place in the field plates as well as in the carriers, the 
result may be different. 


October 24th, 1892. 


J. Gray. 





Magnetism and “ Magnetism.” 

Why does not “The writer of the Leaderettes ” acknow- 
ledge himself “sat on,” like aman? Several letters have 
appeared anent his criticism of Annie Besant’s papers, not 
one of which have agreed with his views at all. No doubt 
he thought that, when he wrote his criticism, he would have 
all the electrical fraternity on his side, which shows how even 
a Leaderette writer may make mistakes at times. 

I have carefully gone over his contributions again, but fail 
to find one single line of real sensible and reasonable argu- 
ment. In fact, I don’t know that ever I came across a more 
“ weak-kneed ” argument, unless it be “ Sigma’s” argument 
against the “ ether theory,” with which he tries to delight 
his followers in the English Mechanic. Concerning your 
remarks on p. 490, 7e Mr. 8. Bottone’s Paracelsus, you may 
be right, but I can’t help thinking that if his (Mr. Bottone’s) 
information about Paracelsus is as reliable as his information 
on small dynamos, &c., which he so readily gives to amateurs 
in the English Mechanic, it will require something more 
than a “ pinch of salt” to make it digestible. See my book, 
which I sell, &c. 
Harry Austin. 





Tue ExEctro-Motor,—Mr. W. B. Sayers has written 
to us asking for our opinion on a paper entitled “The 
Electric Motor,” read by him before the Institution of 
Engineers and Shipbuilders in Scotland, and referred 
to by us in our edition of September 23rd. He asks 
the pointed question: “Is, or is not, the paper calcu- 
lated to appeal to mechanical engineers?” We refer 
him to our original notice in which we state the paper 
is “a really interesting illustration of the electric motor, 
but more suited to a lecture at a technical college than to a 
body of gegen d practical engineers.” It does not follow 
because Mr. Latimer Clark says “it is more suited to bring 
before the mind of the mechanical engineer, the peculiar 
characteristics of the electric current as applied to the pro- 
duction of force than any r he has seen,” that it is so. 
It is possible that Mr. Clark is not an authority on the 
subject.—Eps, Exec. Rev. 
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